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Bicycle Tools—II1I. stretch in bending, and hence of necessity bending should be shown. The present and main engine, 200 horse-power Corliss. 
the inner or short side of the curve must shops of the Indiana Co. consist of a main A north wing, 135x82 feet at the east end 
The Indiana Novelty Mfg. Co., of Ply- be made shorter by the process of bending. structure running east and west 290 feet of the main building, contains a large num 


\outh, Indiana, which was engaged in the 
manufacture of a general line of small wood 
pecialties, principally folding tables, Spald- 
ing’s lawn tennis racquet frames, and other 
bent work, began the manufacture of bicycle 
wood wheel rims by the invention of Geo 
W. Marble, superin- 
endent, of the joint 
now used in their one- 
‘iece rims, in 1893. 


The first rims of 
heir make were sold 
1 January, 1894. 


During the year end- 
ing July 1, 1895, 
their production was 
over 700,000 rims. 
They are prepared 
to make a million and 
a half of rims during 
the current year end- 
July 1, 1896, 
and their present 
orders fully justify 
their belief that their 
capacity will be 
taxed to meet the 
call for wood rims 
before the close of 
the present season. 
This company also 
make wooden mud guards, and their various 
processes of manufacture, except the single 
step of bending the wheel rims, are given 
in the following descriptions and _ illustra- 
In regard to their method of wood 
bending, it cam be safely said that it involves 
nothing new and that it is not more 
expeditious than the method followed at 
the St. Nicholas shops, which alone will 


ing 


tions. 


This can be done without loss of strength. 
The structure of wood may be said to be 
a bundle of hollow round fibers, which have 
no very great tensile strength, but under a 
crushing strain break up and telescope into 
themselves, and 


thus constantly offer in 
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creasing resistances as the crushing strain 
is augmented. Hence the ability of a wood 
wheel rim to resist the strains due to a load 
borne by suspensory spokes is increased by 
crushing or shortening the inner side of the 
wood which is bent to form the wheel rim, 
while the outer metallic band prevents any 
loss of strength though stretching the outer 
The metal band 


surface of the rim. also 


by 60 feet, with a front south L forming 
the finishing room 150x60, and a 
south 130x65, 
kiln 96x65 and the 

horse-power dry kiln 
and apparatus and a dynamo taking the re- 


second 
the dry 
40 
blower 


wing containing 


machine shop; a 


engine, with 
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mainder of the second south wing. Between 
the finishing room and the dry kiln, and 
opening out of the finishing room, is the 
packing room, 85x32, two stories high, ex 
tending near enough to the Pittsburg & Ft. 
Wayne side track to permit loading directly 
on tocars. There is also another side track 
used for incoming materials. The two side 


tracks will hold twenty-five cars. Between 





ber of circular and band saws, planing, 
sticking and shaping machines for prepar- 
ing the stock for wood rimsand mud guards, 
Except the office and the shipping room all 
of these buildings are of one story only, and 
all are built of brick with three-ply asbestos 

roofins, framed sky- 

lights and 


tors, the entire plant 


ventila- 


of the company rep- 
resenting a cash ex 
penditure of 
$200,000, 

All 


and 


nearly 


large 
lighted 
rooms are filled with 


of these 
well 
excellent machines, 
almost wholly, with 
the exception of that 
in the 
built from designs 
by Mr. Marble, and 
of that in 
wing much has been 


north wing, 


the north 


so specialized by him 
as to be adapted to 


purposes never con- 
templated by the 
original builder. 


Even the varnishing 
and packing rooms, 
filled with 
for ex- 
pediting the various operations there carried 


where no power is used, are 


special devices and appliances 
on, and the whole place is steam-heated, 
electric-lighted, will 
throughout ; 
plete system of dust 


and soon be, also, 
as a 
exhaust 
now being 


may 


power-ventilated com- 


collectors, 


pipes and furnace feeders is 


placed, the whole establishment be 








Fig. 11. 


be given at this time. There is, so far 
is at present known, but one good way to 


bend wood. That way, in general terms, 


consists of, first, steaming the wood to 
be bent until it is soft. Next, a flexible 


metal band is applied to the side of the 
the outer longer 
side of the finished piece, and end abutments 
secured to the flexible metal band are so ad- 
justed that the wood strip or scantling to be 
bent touches these abutments at each end 
that the outside of the curve 


wood which is to form 


cannot 


so 


Fiq. 12, 
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prevents the slivering 
piece of wood to some 


of a cross-grained 
extent. This per- 
fectly suitable method of bending wood 
cycle rims by the use of the end abutment 
carrying metallic band is used by all manu- 
facturers of wood rims so far seen. Their 
methods are nearly identical and the cost of 
bending varies only within narrow limits in 
the various shops examined ; yet each shop 
has had its own difficulties to overcome, and, 
except at the St. Nicholas, no shops were 
willing that their precise machines for rim 
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the dry kiln and the main building is the 
bending room, 16x40; this room has, near 
its middle, a double-ended brick steam box, 
with 
neys covering the overhead space in front of 


large woolen hoods and steam chim- 


each end of the steam box, and the twelve 
bending machines in use are conveniently 

The 
engaged in 


At the 
extreme easterly end of the main building is 


located around the steam box. 
pany is at 


doubling its rim bending capacity. 


com- 


present actively 


a south wing 40x60, containing the boilers 


Fig, 13, 


classed as fully up to the very best mod- 
ern woodworking practice. Numerous agen- 
cies here and abroad help in marketing these 
but, owing to the peculiarities of 
foreign pneumatic tires not being adapted 
to the use of wood rims, the advance of the 
wood rim in Europe was at first slow; now, 


rims, 


however, there is a marked disposition on 
the 
modify their tires to suit wooden rims, and. 


part of the foreign cycle makers to 


it is confidently expected that the wooden 
rim will quickly reach in foreign countries 
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the vogue it now has in America. Of 
course numerous patents granted to va 
rious inventors are controlled by the com 
pany, some of these being upon features of 
the rim itself, others upon processes and 
machines used in manufacturing. We can 
not undertake to specify them in each case 

The stock used by the Novelty Co. is 
rock elm exclusively, great care being used 
in the selection, first, of localities from 
which the stock is obtainable, and next in 


the inspection of each individual piece as it 
the 


open-air 


is unloaded from cars preparatory to 


natural 
11. 
pile for about 90 days, and are then consid 


piling for seasoning, as 


shown in Fig. The pieces stand in the 
ered sufficiently seasoned for use; this ex 
posure to open air gives, as is well known, 
a hardness and toughness to timber which 
cannot be attained by any artificial quick 


process, 


In the factory the strips go first to the 
large steam box shown in Fig. 12. This is 


a brick structure, piped with steam in the 
usual manner, long enough to take in two 
lengths of the strips, and having two sets of 
at end so that if needful 
workmen can take strips from the box at 
the A large overhead wooden 
hood, tapering up toa flue passing through 


doors each four 


same time. 
the roof into the open air, serves to catch and 
carry away the steam which escapes when 
From the 
steam box the strips are taken one at a time 


the steam box door is opened. 


to the bending machines, where they are 


bent and have their ends 


clamped to an in- 
block, by which 


side temporary clamping 
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place inside, and the kiln door closed again 
The capacity of the dry kiln is 45,000 rims, 
and the time required for the kiln drying of 
the 30 This 
give an extreme drying capacity of about 


rims is about hours would 
10,000,000 rims per year, if the kiln were 
worked continuously. 

From the dry kiln the rims go first to the 
measurer, Who measures the inner circum- 
of 
as a carriage smith uses for measuring tires, 


16 


ference the rim with such a hand wheel 


as shown in Fig The wheel rim is laid 


-on a table with the joint next to the work- 


man, who presses the rim with his body 
against pins the table, first 
makes a pencil mark on the inside of the 
left hand end of the rim, where the wood is 
sound and fit for the joint ; next the first 
index line on measuring wheel is brought 
to this pencil mark, and the wheel is then 
run quickly around the inside of the rim 


two in and 


and a pencil mark is made on the inside of 
the right-hand end from the second index 
line on the measuring wheel, the location of 
this second index line of course varying 
with the diameter of the rim to be produced. 
Hueu DoLNar. 
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Cylinder Oils and Oil Experts. 


By W. E. 


CRANE. 


One thing that engineers have to contend 
with is cylinder oil and its advocates. 

It is possible that a few reminiscences on 
this subject may not be uninteresting. 
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out and cleaned from gum once in from 
four to six weeks. 
About the year 1873 it was found that 


petroleum would lubricate an ordinary cyl- 
inder, that it was free from acid and gum, 
and an excellent thing all around, and also 
had the advantage of being cheaper, although 
then sold for $1.25 per 
however, was found, after it had cleaned out 


gallon. This oil, 
all the sperm oil, to not have sufficient body 
to stand up under the duty of oiling the 
valves, so that they would close of them- 
About 30 


per cent. of sperm was added to it, and it 


selves when the load was light. 


worked as well as the sperm alone, and there 
was no gumming from it. 

After a time another manufacturer came 
around with an oil compounded from petro 
from 
proportions, materials, and in a manner that 


leum and animal oil. This was made 
left nothing to be desired, oiling everything 
nicely, and leaving no bad results behind. 

After this numerous oils were tried with 
varying results, but no oil not compounded 
would operate under the conditions named. 
Such oils were always mixed with some 
animal oil, and it was found that adding 
about 10 per cent. of tallow would add ma- 
terially to their durability. 

When there is no more than 30 per cent. 
of animal oil mixed with petroleum it will 
stand 5 to 10 per cent. of tallow without 
injury, but when a deposit is found in any 
part of the steam passages, then too much 
has been used, and when any compounded 
oil shows anything of the kind, it shows 
that it is unsafe and unwise to use it. 





Ooroser 17, 1895 
This has some heavy machin 
with large,wheels so that they stand well , 
}‘‘ ride hard 
and when engineers Jhave a chance they 
off and oil the wedges. 


company 


in theair. These locomotives 
This:does ‘no LOO 
and one man found that putting ina go 
amount of cylinder oil would alter the ridir 
materially. 

This is only with the large engines wit 
large wheels, the same thing not being n 
ticed with the smaller engines. 

What the effect of imperfect lubricati 
has upon the coal and repair bill they ar 
taking no measures to ascertain, but the say 
ing in oil is a howling success, and if th 
valves want to how! nofone hears them, 

Cylinder oil should be made for the pur 
pose for which it is to be used. It shoul 
vaporize, and an oil with a high fire tes 
that would be right for high pressure and h 
steam, would be worth little for low pressur 

Also, an oil of high viscosity that woul 
be all right for heavy pistons and high u 
balanced pressure on valves would be entir: 
ly unsuitable for light work. 

In some cases low viscosity and high fir 
test is wanted, in others just the reverse. 

A heavy low-pressure piston would wan 
high viscosity and low fire test, while if th: 
high-pressure piston was heavy it would 
want high viscosity and high fire test, an 
these varying needscan only be met by man 
ufacturers who thoroughly understand thi 
nature of oils and their proper mixture. 

A high-price oil is not necessarily a first 
class oil, nor can an improper oil be afforded 
no matter how cheap it may be, for if th 
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Fig. 14, 


they are held as shown in the pile of bent 
rims, Fig. 13. In this form the wet rims 
are ready for the dry kiln. Fig. 14 shows 
the dry kiln air circulating fan (by the 
Buffalo Forge Co.). The circulation is con- 
tinuous, the air drawn from the dry kiln 
being forced through the stack of live steam 
pipes back into the kiln again, means being 
provided to establish a uniform current of 
hot air through all parts of the dry kiln it- 
self, one corner of which is shown at the 
right of Fig. 14. One whole side of the dry 
kiln next to the rim-bending room is com- 
posed of counterbalanced doors which open 
by sliding upwards ; the kiln has partitions 
every 16 feet, and the doors are something 
less than 16 feet wide ; to enter the kiln the 
rims are stacked up on cars mounted on 
small wheels to roll into the kiln compart- 
ments ; these kiln cars when outside of the 
kiln stand on a wheeled traverse table, so 
that a loaded kiln car can be readily trav- 
ersed the whole length of the kiln, the 
traverse truck having crosswise tracks on 
top to accommodate the wheels of the kiln 
cars, these car wheel tracks matching the 
tracks in the interior of the kiln when a 
kiln door is opened, 

Fig. 15 shows a kiln car in process of 
loading, the bent rims being wheeled di- 
rectly on the top of the car on barrows, as 
shown, the track for the traverse truck 
being sunk so as to bring the top of the kiln 
cars flush with the main floor of the shops. 

When a car is filled a kiln door is opened, 
and the car, of a width and hight when 
loaded to correspond to the cross-section of 
the kiln compartment, is quickly rolled into 
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Thirty years ago the use of tallow for 
lubricating cylinders and valves was uni 
versal, 

The objections to tallow were, first, the 
animal acid it contains, which, when sub- 
jected to heat, becomes disengaged and 
corrodes the iron, so that with a knife the 
black lead can be scraped off, and bolts, 
nuts, plates, steel springs, and everything 
coming in contact with it, will be ruined. 
Have seen a cylinder head that was made of 
porous iron honeycombed so thoroughly as 
to necessitate putting on anew head. The 
second objection was the sediment deposited 
in the form of balls and the like, which in 
some cases with long ports would stop them 
up so that full speed could not be main- 
tained at all times. Another reason is the 
difficulty of feeding regularly. Aside from 
these objections, tallow is the best lubricant 
for hot surfaces that has ever been used. 

To overcome the objections, neatsfoot oil 
was tried, but this was found to have been 
refined by the acid process, and was but 
little better than tallow, so far as corrosion 
went, while it was much more expensive. 
At about this time a Corliss engine was put 
in. This, by the way, was in a rolling mill. 
Now rolling mill work is very irregular, 
and the engine would be running for a long 
time cutting off so short that the valves 
would not open sufficiently to get oil under 
them, and they had to depend on the oil 
that was there when there was a heavy load. 
Someone had discovered that sperm oil was 
not troubled with acid, and this oil was 
used with good success, except that the 


valves, springs, and packing had to be taken 





At the present price of good cylinder oil 
it will not pay anyone to make it up them- 
selves, unless they get caught with some 
uncompounded petroleum on their hands, 
when they can mix sperm, lard, or neatsfoot 
oil with it, with not to exceed 10 per cent. of 
tallow. 

Occasionally we find, even at the present 
time, men selling oil who make a strong claim 
that theirs is clear petroleum. A few years 
ago one of this class wanted to put oil of 
this character in on its merits, and after it 
was tried and found wanting he succeeded 
in getting an expert to pronounce the oil all 
right, but that did not sell the oil. After a 
year he came around again with what he 
claimed was a nice compounded oil. When 
asked why he had changed his mind he an- 
swered that it was experience. 

When asked what he had done with the 
professor that had made the experiments, he 
replied that his people had made up their 
minds that the professor knew nothing about 
oils ; that their following the results of his 
experiments had cost their concern many 
thousands of dollars, lost them lots of cus- 
tom, and they saw there was no use to make 
anything but a compounded oil. 

Our railroads are doing a good deal of en- 
gaging of experts having no practical experi- 
ence, and adopting oils that they recommend. 

In course of conversation recently with an 
old engineer on a road having about 1,000 
locomotives he related the experience they 
were having with oils. It seems that an oil 
merchant has undertaken to run the locomo- 
tives with a certain quantity of oil per day 
without regard to the type or size of engine. 
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Fig. 16. 


lubrication is not all right, the expense {i 
coal and repairs will cost many times t! 
saving in oil. 
Waterbury, Conn. 
—————_- go ___ 


Steel Thoroughly Annealed. 


The Indian Textile Journal, published 
Bombay, India, reproduces with commend: 
tion our article of July 4th, upon ‘‘ Annea 
ing Steel,” and in connection with it con 
tributes the following interesting item : 

Many workmen in metal have never see! 
a piece of steel made as soft as possible b) 
annealing; it probably happens only by) 
accident. When Alexandria was burnt i! 
1882, many houses that were fired in th 
lower stories fell, and afterward smoldere 
for weeks before cooling down. The mix 
ure of wood and stone in the floors an 
walls favored this slow combustion. One « 
the houses contained a very well-appointe 
dentist’s workshop and operating room 
which lay for seven weeks in the wreck 0! 
wood and masonry until reached by th 
labor gangs. The dentist’s files were foun: 
to be so soft that some that were half a 
inch wide could be bent almost like lead 
After several bends they began to crystalliz 
and become stiffer. From their appearan: 
they had been red hot, heated by the sur 
rounding material, probably burning furni 
ture—and then cooled, in the manner bes 
calculated, according to the AMERICA 
MACHINIST, to produce the greatest possib! 
softness. The fractured end of a test bar 0 
steel cooled in this way would doubtles 
show a surface peculiar to the process 0 
cooling. 

——— > —___ 

It is said that Mr. Geo. Westinghouse ha 
invented a gas engine that saves 50 per cent 
of the expense of generating power as com 
pared with the steam engine. 
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Simonds’ Electrical 





Pyrometer. 


The article by Mr. A. A 
Scientific Tempering,” 


Simonds on 
which we pub 
shed in our issue of September 19th, has at 
acted a great deal of attention, and we are 
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Vertical Turning and Boring Machines. 

We present herewith engravings of a 30 
inch and of a 40 inch vertical turning and 
boring machines, and give also a sectional 


view showing the construction of the table, 
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rtain our readers will be interested in the 
yrometer by which he measures the tem 
srature of his furnaces. We therefore pre 
nt herewith an engraving of it. At A are 
vo small wires which project slightly from 
$-inch tube. 


im and the other an alloy of platinum. 


One of these wires is plati 


hey connect with copper wires which pass 
n through the tube, and are seen at JJ H 
vhere they are connected with a galva 
ymeter. 

The 34-inch tube through which the wires 
mss is encased in a 14-inch pipe, which 
rves as a water jacket, water entering by 
he tube # 


oint near the other end and is discharged 


through which it passes to a 
ito the jacket through which it then circu 
ites to the outlet D. 
jatinum wires are heated, the rest of the 


Thus only the short 


nstrument being cool. 
The 


ieated Wires passes through the copper wires 


galvanic current generated by the 


» the galvanometer, and thus indicates the 
emperature, and it is found that so long as 
he current of water is maintained any tem 
erature below the melting point of plati 
um (over 3,000° F.) will be continuously in 
licated and can be accurately observed. 
Since in accurate work the temperature of 
he room must be taken into consideration, 
table is which 


simple prepared — by 


ilvanometer readings can be readily 
orrected., 

The pipe C is inserted in the furnace so 
hat the wires enter the heated chamber, 


nd the only requirements are a 13-inch hole 


through into the furnace anda small con 
stant stream of water. 
The instrument is ordinarily made about 





uur feet long, but can be made longer or 
horter to suit conditions, and is found to be 
isily managed by men who have hardening 
» do. 

This instrument is manufactured by A. A. 


Simonds & Son, Dayton, Ohio. 
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its bearings, and the method of driving it 
The smaller machine is the simplest form 
of the tool and is intended for doing a 
class of work usually done upon lathe face 
plates, but has the advantage of the lathe, 
especially in points of convenience in setting 
work, and in rigidity and driving power. 
The essential features of 
both machines will be 
apparent at a glance. Re 
ferring to the 80-inch 
machine, its table is 28 
inches diameter, and can be 
eight 


driven at speeds 
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feed 16 inches. A ma 
nominal capacity and 


inches ; horizontal 


chine of the same 


general design is made with a regular 


boring-mill style of bar (octagonal section), 
the bar in this case being fed vertically or 
The arrangement is similar 
40 inch 
both 


machines the counterbalancing is done by a 


at any anglk 
to that shown in the case of the 


machine which we also illustrate. In 


weight which is inside of the upright 
In this 40-inch machine the ratio of gear 
ing is 45 to 1: the cone has five steps for a 


3$-inch belt, and the table speeds range 
from 1 to 50 revolutions per minute. 

The saddle and cross rail are raised and 
lowered by power, and the boring bar has a 
feed of 19 inches. All 


machines is machine cut. 


gearing on these 


They are built by The Richards Machine 





writer upon the 
( aaaier's 


good cause to carry bim a 
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Lubricating the Edge of a Cutting Tool. 


We cannot help thinking that a recent 
uses of compre ssed iir in 
Vagazine has allowed his zeal in a 


little too-far 


The following paragraph we find has been 


seized with avidity by our enterprising con- 


temporaries, and seems likely to be widely 


circulated 


Use of Air Jets in Lathe Work.—In turn 


ing soft steel shafting, it is customary to 
use water to which 
sal-soda has been added, in order that the 
water may not rust the finished work, and 
with a keen tool of the proper temper, and 
wide enough cutting edge to cover the feed, 
a very smooth and shining surface can be 
produced, 
air issuing from an orifice of about one 
sixteenth inch in diameter, the work can be 


a certain percentage of 


By using a small air jet, that is, 








ranging from 13 to 43 revo 


The 








lutions per minute 


to 
ratio of gearing is 35 to 1, Te I 
and the table is driven by = \ 


a wrought-iron pinion on a 
a vertical shaft, this pinion 
gear on the 


direc tly 


engaging the 
table at a point 
under the tool when cutting 
at the maximum diameter 

The feeds 
vertical—are 


horizontal and 
derived from 
friction rearing, and are 
variable from 0 to } inch, 
quickly and without stop 
ping. 

Two tool posts are pro 


vided for more securely 


holding long tools, espe 
cially when boring. 

The frame is designed to 
resist the stress of heavy 
cutting, and there is an 


annular ring-bearing near 


its outer edge to more fully 
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VERTICAL TURNING 


Tool 


ean be used in the tool 


support it. steel 14 inches 


special holders can, of course, be supplied. 
The machine is also made with a revolving 


turret for holding tools. 


The vertical feed of slide on column is 184 


square 
posts shown, and 


AND BORING MACHINE. 


Tool Co., 
Hill, E. C., London, England. 
—— ee — 





Suffolk House, Laurence Pountney 


Mica cartridges are the latest invention for 


lubricating the gun barrel and protecting it 


from corrosion. 


finished very much the same as if 
water was used. A smooth surface 
will be produced with this impor 
tant difference, that the tool will 
not crowd, and consequently the 
shaft will be nearer true and straight 
when using a compressed air jet 
than when using water. 

Every machinist is familiar with 
the ‘*water cut” for wrought iron 
or soft steel. When a liquid is used 
upon a lathe or planer tool in cut- 
ting these metals, the power re 
quired seems to be reduced, while 
the condition and appearance of 
the surface cut 1s greatly changed, 
When we used to be operating an 
thought that with 


a nicely oil-stoned side tool cutting 


engine lathe we 


a piece of clean, soft: wrought-iron, 
and with a plenty of clean water 
falling upon it, we could produce 
the most beautiful metallic surface 
that mortal eyes ever bebeld. Pos 
sibly we rated the beauty and per- 
fection of the work a little too 
highly, but still it is certain that 
very remarkable results accompany 
the use of water upon steel or 
wrought-iron as compared with the 
dry cutting of the same material. 
The use of clean water is objec- 
tionable, simply on account of the 
with 
rusts after being wet, and so it has 


readiness which everything 


become the custom to avoid the 


use of pure water as much as_ possible. 
Soapy water is frequently used, and soda 
water quite generally, and last, because 


most expensive, oil is used with cutting 


tools, and better results are secured with 


their use than could possibly be found 
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with cutting the metals dry, while some 


operations would be impossible without the 


lubricant The effect of the liquid upon 
the cutting tool and the metal is twofold. 
yr yy rhaps it would be more correct to sav 


threefold 


The first and principal effect is 
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of the actual cut- 
as the liquid would 


and as close to the seat 


ting ope ration pene 
trate. When the liquid falls upon the work 
and upon the cutting tool it, of course, does 
not fall upon the cutting edge of the tool, 
for that but it is 


is buried in the metal, 





LARGE Dri 
that of a lubricant pure and simple. Ii 
lubricates the sides of the wedge. The 


cutting tool acts as any other wedge, and 
the ultimate severing of the metal, no matter 
how fine may be the edge, is a tearing of 
the Take the 
has been produced in the lathe with a water 


material. finest surface that 


cut and pass the bare hand over it in the 
same direction in which the cutting tool 
has traversed the surface, and a certain 


roughness will be perceived that will not 
be felt if the hand is passed over the surface 
the 


surface were like that of a rasp, the teeth all 


in the opposite direction. It is as if 


standing in one direction, or facing in oppo 
sition to the tool, they having been partially 
the bed of 
and broken off by the wedge action that 
separated the chip from the body of solid 
metal. 
the consequence of the first, or the effect of 
the The lubrication of the 
wedge prevents the heating of the tvol in 


raised or torn out of metal 


The second effect of the liquid is 
lubrication. 


friction. It 
does not appear that either of these two 
We 
have little hesitation in saying that we do 
that the 
sequence of that lubrication, as just men- 
tioned, are accémplished by the air jet. We 
that the 
familiar bright and highly polished surface 
that is left by the tool with the water cut 
is also exhibited by the surface cut by the 
a jet of dry 
The third effect of the liquid flowing 
upon the cutting tool, the actual cooling of 
the tool, 
plished to a considerable extent by the air 
jet. 
as is commonly used for hoists and motors, 


proportion as it reduces the 


effects are accomplished by the air jet. 


not believe lubrication and con- 


do not believe until we see it, 


tool that is ‘‘ lubricated” by 
air. 
also accom- 


we have no doubt is 


If the air is carried at a pressure such 
say, six atmospheres, and suddenly dis- 
charged into the atmosphere, it must be 
quite cool, and must have a decidedly cool- 
ing effect the tool that it strikes. 
We cannot say how the actual 
cutting edge of the tool the cold air may 
penetrate, but we should judge that it 
could not penetrate as far into the work, 


upon 


close to 
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carried forward very close to the actual, 
ultimate cutting edge by capillary attrac- 


We do not 
may be drawn in the same way by capillary 


tion. know how much the air 
attraction, but it is highly improbable that 
the air penetrates as close to the actual loca- 
tion of the cutting operation as the liquid 
does, and the completeness of this penetra 
tion is an important point. There is a differ- 


ence in the capillary penetration of the 


different liquids, which is a reason why 
pure water has such an excellent effect. It 
is probable that pure water gets nearer to 
the actual point where the metals are severed, 
and where the friction against the sides of 
the tool begins, than any of the thicker and 
more viscous liquids can penetrate, and it is 
also in a for absorbing and 
carrying off the heat from the metal. 
for the purpose of cooling the tool, so that 
its temper will not be affected, and that it 
may 


better mood 


Even 


last as long as_ possible, it 


that 
be more effective than the air. It 


would seem the liquid must 
is to be remembered in this connec- 
tion that to maintain a jet 
sixteenth inch in diameter of air at 


one- 


six atmospheres will require nearly 
one horse-power, while the water 
will cost practically nothing, and 
soda water very little. But that is os 
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the petroleum oils are so unfit for this 
service while the animal oils are always 
to be relied upon. The mineral oils are vol- 
atilized by the heat and the tool cuts dry, 
while the animal oils are not affected and do 
their expected duty. One other point that 
is alluded to in the paragraph quoted above 
is of considerable importance, and we have 
not the least doubt of its truth. It is said 
that ‘‘ the tool will not crowd.” Thatis, the 
tool cutting dry with the air jet will not 
crowd away from the cut, or will not require 
as much pressure to hold it to the cut, as 
would be required with a lubricating liquid. 
When the tool or wedge is in the cut, and 
slipping more easily on account of the lu- 
bricant, it feels more readily the difference 
in the pressures upon its two sides, the yield- 
ing pressure upon the chip side and the un- 
yielding pressure upon the solid side, and it 
is more ready to go to the chip side and 
away from the solid side than if it were not 
so well lubricated, and it therefore requires 
more pressure to hold it against the work, 
or, if the work is springy, to hold the work 
to it. 
hard steel, where it is almost impossible to 


This is shown especially in cutting 


use a lubricant for the tool on account of the 
difficulty of maintainiag a sufficient pressure 
of the tool against the work in addition to 
the cutting power required, especially if the 
chip is a thin one. 

The whole subject of lubrication has been 
neglected until very recently. Too many 
mechanics have regarded oil, even upon a 
steam engine, as a convenient and necessary 
expedient for stopping squeaking and wear, 
and for making it possible to keep running, 
instead of regarding it from the first as an 
essential part of the apparatus, almost as 
much as aconnecting rod is a part of it. The 
oiling devices upon most machinery appear 


\ 
— 


Section at A-B 
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of and planned for from the very beginning, 
So the study of lubricants and lubricati: 
devices has come late, but it has alread 
done much for the successful operation 
modern machinery. There has been no sj 
tematic investigation within our knowled, 
of this whole matter of the lubrication 
cutting tools, at least in any way commens 
rate with the importance of the subject ar 
the promise of advantage to be found in it 
We do not use the water cut for cast-iror 
The water will rust everything so terrib| 
that we cannot think 
It is too expensive an operation to use oil fi 


of that for a minut: 


cutting cast-iron because the oil would by 
absorbed by the chips so rapidly that no: 
of it could be recovered, and even soda wat: 
would make a great mess if used upon cast 
iron. Still we are decidedly of the opinio 
that the use of alubricant for finishing cas! 
iron surfaces is well worthy of experime: 
and 
that are to be used as wearing surface 
With the lubricant there must certainly | 
less ultimate tearing of the metal and 
closer surface must result—a very desirab 


investigation, especially for surface 


condition for journals and similar uses, 
—-_ —— 
Drill Press, 


A Large 


We herewith 
drill press designed especially for boring tw 
8-inch holes simultaneously in steel bridg 
the work, 
matter, being so arranged that two cutters 


present engravings of 


chords ; as we understand th 
or sets of cutters, are used upon the sam 
bar. The machine is in use at the sho; 
of the Berlin Iron Bridge Co., and weigh 
about 6,800 pounds. 

Two friction pulleys are provided upo 
the countershaft, and there are three ste] 
upon the cones, giving, with the back gear 









































of little importance if any good 
is accomplished, ) 
There are many curious phenom- 


ena connected with the lubrication 








of cutting tools by the use of liquids, 


and the subject will admit of, or + 


we might say, demands much more 
than it yet re 
ceived, and it promises to reward 


investigation has 
the investigator with results of con 
siderable practical value and impor- 
tance, tool 
well, and does not seem to heat up 


Even where a stands 
much, it is probable that the ex- 
treme edge does get quite hot, only that 
the heat is rapidly carried away by the 
metal behind the apex. Evidence of this 


seems to be exhibited in the fact that 
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DETAILS OF LARGE DRILL PREss. 


to be an afterthought, and have a more or 
less temporizing air about them, instead of 
appearing to be as they are and should be— 
elements of the original design, and thought 


twelve changes of speed, ranging from 6 to 
250 revolutions per minute. 

The table is 42 inches diameter, and the 
planed surface of the base plate is 42 inches 
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by 44 inches, provided with five T-slots 
The table has a suitable hole for boring bar 
bushings, and the maximum distance from 
spindle to table is 36 inches, and to base 
plate 61 inches 

The construction of the feed mechanism 
will be understood from Fig. 2, where A is 
a push-and-pull pin sliding within the upper 
cone gear shaft J, and carrying 
which engages with either .of the gear 
wheels //, F, or D, all of which ordinarily 
turn freely upon the shaft, and are in en 
gagement with corresponding years on the 
lower shaft, the rates of feed being 60, 126, 
and 261 revolutions per inch. 


a key Zz. 


No two feed gears can be engaged at the 
same time, and changes can be made with 
out stopping the machine. 

A quick return for spindle is provided by 
means of balanced handle and crab clutch 
The table has a vertical movement of 21 
inches, and the spindle feeds 20 
The machine is built by the 
Machine Works, Fitchburg, Mass. 

——~egpo——_— 
The Construction of the Teeth of Gear 
Patterns. 


inches. 
Fitchburg 


By Isaac WHITEHEAD. 

The article by Mr. Dingey, on miter gears, 
in your issue of August 22d, and the criti 
cism by Mr. Swift, in the September 5th 
issue, raises a question of much importance 
to patternmakers, for under the present 
system of specialties most of them have not 
the opportunity of personal experience, and 
yet may be called upon to make a gear, and 
it is very desirable to know the result of the 
ong experience of those who are most in it. 
[f each patternmaker having special ex 
perience in certain foundation lines would 
write it up, it would greatly Advance his 
craft and himself. 

The question of the construction of teeth 
for gear patterns applies equally 
miter, or spur gears, and I think among the 
shops who make a specialty in their manu 


to bevel, 


facture there is not much variety of opinion 
is to the best method under general con- 
ditions. 

To enable us to more clearly discuss the 
relative merits of the different ways, I have 
laid out the proportions of teeth and rim for 
i} inch pitch. No. 1 is Mr. Dingey’s propo- 
sition, as I understand it ; No. 2 is very near 
like it in principle, and was published by 
Jno. Walker with his gear chart patent in 
IS71; No. 3 is the principle of dovetailing 
us | have seen it in good practice, while No. 
fis the gluing and nailing on of the teeth, 
sometimes shaped before and 
alter, 


sometimes 


By No. 1 and 2 we gain a perfect hollow 
ut the base of the tooth, but No. 1 forms a 
thin wing on each side, and a joint down 
the center between the teeth which is liable 
to curl open from the rim being thin and 
Crossways to the grain. In my experience, 

oint that is glued across the grain is never 

liable because of the varying shrinkage, 

d would require nailing or 

hich is undesirable. The forming of the 

ing would be tedious, and to avoid this 

d other objections No. 2 was evidently de- 
signed. To form No. 2, a series of flats are 
formed on the rim to match the width of a 
th and lag. The lag forms the flat be- 
tween the teeth and is planed a slight taper, 
then glued and nailed on, thus forming a 
dovetail space for the tooth blocks, which 

fitted in and driven tight enough so that 
toy may be turned, faced up and laid off. 
‘l.en they may be driven out separately and 
Ss! uped, then replaced with glue and nails or 


8 ‘WS. 


screwing, 


The designer of No. 2 found such 
practical objections to it that he did not 
a) ply it in his own works, but favored the 
etailing method No. 3. This method has 
advantage of a dovetail, solid with the 
tooth, made by a simple device shown later. 
b ing solid with the tooth, it will stand to 
driven in tight into the slot, and as the 
grains of the wood in each layer in the rim 
Cross each other to some extent, it makes 
sides of the slot strong to withstand it. 
A‘ter the blocks have been fitted in, faced 
uy and laid off they are driven out and 


~ 
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shaped to finished are 


driven home to their place, requiring no 


form, and when 
other fastening but a touch of glue on a 
short space at one end of the tooth, so that 
the rim can shrink and swell without break 
ing the glued portion 


Two or three of the 


No.2 No.3 
Vo 
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GEAR-WHEEL PATTERNS. 


teeth are left without glue and marked so 
that the molder can drive them out and use 
them in case he requires to mend up. 

The objection to this method is the feather 
edge left in forming the hollow at the base 
of the tooth, but practically this is so small, 
as the whole of the hollow cannot be larger 
than the clearance at the depth of tooth, and 
the tooth being generally formed from a 
closer grained wood, most of the hollow can 
be formed upon it, while the rest of it is 
largely made by the three coats of varnish 
and the sandpapering necessary to finish the 
surface. The fourth method shown is some 
times used to advantage in the case of a 
rack or short segment of a gear, and by the 

Fig. 2, the teeth 
uniform shape either 


use of a jig, as shown in 
can be got out a 
straight or taper. The jig is readily made 
by laying out the form of tooth at each end 
of a block of hard wood, allowing a base to 
The tooth block to be formed 
is just the length of the part D cut out, 
while the screw # is used to hold the block 
down while the hold it in place. 
Sometimes the spurs are placed in the center 


it as shown. 


spurs 


at the ends at #2, which will uniformly place 
a center mark by which the tooth can be 
fixed upon the center spacings on the wheel 
The ends of the jig 
should be long enough so that in working 


or body of pattern. 


the hollow or rabbet plane it will not be 
allowed to pass over the ends, and the form 
will be kept perfect. 

I have shown in Fig. 8 a device for plan 
ing out the dovetail solid with the tooth. It 
can be nailed together in a short time, and 
is adapted to any kind or size of tooth re- 
quired ; almost any old, antiquated round, or 
hollow, or bead plane can be altered to serve 
Once set it will plane all the 
dovetails the same size and taper in relation 
to the block. I have sometimes fitted the 
dovetail pieces separately upon the blocks, 
level in the lathe, then 
nailed and glued them on the tooth blocks, 


the purpose. 


facing them off 


which were hollowed out to fit the rim, but the 
dovetail was so thin that it would sometimes 
split or move on the block in driving them 
in place. 

In connection with Mr. Dingey’s paper, I 
would like to offer a suggestion on building 
up the rim which I have found to work well 
On one of the 
courses in building up miter or bevel gears, 


and save labor in practice. 


in this case I have shown it in the second, 
to leave three segments of the course straight 
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on the inside, as shown at ¢ in Fig. 4. In 
the case of eight segments take four, or, 
generally, take every other segment. 

After the ring is built up it is taken off 
the face plate and screwed through these 
projections to it again as shown at ¢ in 
Figs. 4 and 5 
be turned inside and out without re-chucking 


This contrivance enables it to 


or turning it round on the face plate, which 
is a very great advantage to obtain accuracy 
It is therefore turned down tosize as shown 
in the section, Fig. 5, leaving only the neces 
sary connection atc¢, and the inside of the 
rim can be made perfectly straight across by 
paring through the ridge between the con 
nections, and testing it with a small straight 
edge. The rim can be taken off after bor 
ing two or three dowel holes through the 
connections, if desirable, while the teeth are 
fitted into the ring, then returned to the 
lathe, finding its place exactly by the dowel 
pins. To finish the rim and teeth of the 
wheel free from the arms and hub, | think, 
is rather an advantage also, as other wheel 
centers may be put in when desired, 
. ane 
A New Cut-Off Coupling. 


The E. W. Bliss Company, of Brooklyn, 
N. Y., manufacturers of the Waldron flexi 
ble friction clutch pulleys, have adapted the 
principles of that clutch to a cut-off coup 
ling, which would seem to be worthy of 
special notice. The clutch parts are the 
same asin the flexible friction clutch pulleys 
made by this company, and the coupling 
therefore possesses the same merits of flexi 
bility, simplicity and compactness as the 
clutch pulleys. A special feature is the cen 
tering device, which will be understood by 
the accompanying sectional view. 

Ordinary line shafting, especially when 
of small diameter, is liable to run slightly 
out of alignment. In consequence of this, 
if two shafts are coupled by a cut-off coup 
ling, when the coupling is thrown out of en 
gagement and one shaft allowed to revolve 
while the other remains at rest, the revolving 
shaft 


other. 


may not turn perfectly true with the 

If there is po bearing provided to 
prevent this and hold the two shafts in line 
when again coupled and revolving together, 
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the shaft as a whole will have an eccentric 
motion. On the other hand, where such a 
bearing is provided, when the shafts are 
uncoupled, the bearing may be rapidly worn 
away on account of the eccentric motion or 
position of the revolving shaft. . To provide 
against these contingencies this coupling is 
made with the centering device shown. 
When thrown out the cone is withdrawn 
from the recess in the opposite member, al- 
lowing each shaft to take its natural posi- 
tion and revolve freely without any wear- 
ing surfaces. When the shifter is moved to 
throw the clutch into operation, before the 
friction rings grip the flexible plate, the 
cone brings the two shafts in alignment and 
insures the clutch and shafts revolving prop- 
erly together. 
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LETTERS FROM PRACTICAL MEN, 
Trade Concelit 


Editor 


If there is any one 


High Speeds. 
American Machinist : 
class of men who 
would frown upon caste pretentions more 
than another, we believe it to be machinists. 
However, we never could help thinking 
that there is an air about many of our brother 
chips,” which seems to say we are a 
little better than your molders or your black 
smiths,” yet, if we were asked to make 
spec ific charges, we could not do it 
Undoubtedly, to the mind of the youth 
something 


seeking employment, there is 


about the machinist’s line that is catching, 
and as the avenues open to beginners here 
are more numerous, the greater number 
make this choice ; so, first impressions being 
lasting, 


the most they possibly account for 


the indescribable shade of caste to which 
we refer 

think, to 
show that there is scope for skill in the 


It requires no argument, we 


molding room or smith shop as great as 
that found in any of their kindred branches. 

This was forcibly shown by the estimate 
recently placed on a foundryman by a pro 
manager for that 
that could 
be had at $1,200 per annum, but said he did 
a $1,200 man, ‘If T can. find,” 


‘a 82.400 man | will take him. 


prietor in search of a 


department Ile was told of on 
not want 
said he, 

The machinist who becomes master of his 
business has, of course, much to be proud 
of. But he must bear in mind that the skill 
which enables him to measure to the five 
thousandth part of an inch, by the use of a 
delicate instrument, is not greater than that 
of the blacksmith, which enables him = by 
his eye alone, to come within ,'5 of an inch 
(a smaller fraction than he is’ usually ex 
pected to use) in hammering a piece ot 
iron perfectly square, 

We once knew a machinist whose lack of 
confidence in himself was so great that he 
would caliper a thing over and over, and 
even then seemed uncertain as to whether 
or not he was right 

It is a good thing to have an eye that 
when a thing is 


will tell us very nearly 


right, and it is also important to know 
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when ‘‘ very near’ will answer, and when 


to be exact. An over nice workman is 
sometimes the most unprofitable, especially 
in the jobbing shop, for here his sense of 
What constitutes good work is sometimes 
greatly outraged. He runs a planer, perhaps, 
and the foreman brings him a piece of work 
to plane and follow up to a finish, It is 
like Fig. 1. ‘‘ But,” says the foreman, 
‘* plane it so that it will work all right with 
out any filing or scraping ; these take time, 
and our customer will not pay for it.” 
Another workman gets a job that puzzles 
him a little. 
it is to be planed perfectly true, and 
all corners left sharp. But there must be 


It is a plain casting a foot 
square ; 


but one cut taken off. 
It is a right good thing for a workman 
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of those 
they 


in 
the 


who has been brought up one 


shops where they have all time 


want, to get into a job shop where he may 
get a move on him. He will probably find 
it quite as difficult to unlearn some things 
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Fig.2 
as the job shop man finds it to learn the art 
of doing good work, when he comes to have 
it to do. 


A mistaken notion prevails, we think, 
among some machine men, as well as those 
who cannot be expected to know any better, 
that high speeds are necessarily destructive 
to machinery. 

It may be possible to demonstrate theo 
retically that this is not so, but practical 
proof is better. We must, of course, take 
it for granted that a machine is properly 
constructed, and in fairly good working 
It is clear that a dry journal, running 
rapidly, will cut out quicker than one run- 


order. 


ning slowly, and 200 thumps a minute in an 
engine will do more harm than 100 in the 
same time. 

which is 


lathe, for 


usually well constructed, and has good care. 


Take a example, 
The main gear on the spindle, and its pinion, 
will generally show more wear than their 
counterparts, at the other end of the cone, 
which move three or four times as fast. 


Some shop experience came to the atten- 
tion of the writer recently, which may be 
worth relating: An old lathe was being 
repaired, and the spindle gear must either 


be re-cut, or replaced with a new one. It 
was determined to reduce its diameter one- 
eighth of an inch and re-cut the teeth. <A 


new pinion was to be made one-eighth larger 
than the old one, to make up for the reduc 
The gears being 8 pitch 
The relative 
pitch diameters of these wheels are shown 
in Fig. The work had not progressed 
far when a snag was struck, which perhaps 
has wrecked other barks. The wheel when 
re-cut would be a fraction more than 8 pitch, 
while the pinion would remain exactly 8 
pitch. 
present itself, especially to one not fully up 
in the mathematics of gear cutting. It was 
obvious that these gears cut in this way 


tion in the wheel. 


added one cog to the pinion, 


» 


7 


A somewhat puzzling question to 


would not work well, and it was equally 


clear that there was a mean between these 
two pitches, which, if found, would solve 
the problem as to the proper pitch diameters 
The way out of the 
dilemma was easy when once learned, as the 
following well-known formula shows, and 


d 


of the two wheels. 


in which = distance between centers in 


inches ; ¢ number of cogs, and p = the 


c 


diametral pitch in inches. 
adx2 


Then p = 


ord = so that with the fixed factors 


2p 
25 


in the above problem we have 





> 
8.077, the required diametral pitch for the 
two wheels. 

Then for the diameter of the large wheel 


80 . — 
wehave ——_ = 9.904", and for the pinion 
oO. oe 
25 . a : : ; 
~. = 8.096", their combined diameters 
8.077 


being, as before the change, 13 inches. 
The work was done on this line, and 
proved satisfactory. 


We have been both amused and instructed 
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by the views of your contributors on the 
subject of computing horse-powers of steam 
We wonder whether these gentle 
men know how this is done out West, espe 


engines. 


cially in estimating the power of portable 
The formula is so simple it need 
They 


engines 
not be expressed in algebraic terms. 
simply square the diameter of the cylinder, 
and divide by four as a constant. 

A 10-inch cylinder, of course, gives 
If it not it the 
blowing-off pressure, they hang on pieces 


oF 


me 


horse-power. does do at 


of grate bars, and make it do it. 7 
** QUIRK. 
Further Light Wanted on Scientific 
Hardening. 
Hditor American Machinist : 

Mr. article ‘* Hardening 
Steel” I have read with interest and greatly 
wish for further information. Will Mr. 
Simonds tell us just how he rigged up to 
make his tests and how they were made, and, 


Simonds’ on 


above all, how much was gained by his care- 
ful study and application in the actual cut 
ting properties of the tools ? Further, will he 
not name the make of tool steel he experi 
mented with ” 

In our everyday mechanical life we find 
many very serious questions to snswer cor 
rectly, and it seems to me the fewer we 
have to answer the more carefully we can 
consider each individual question. 

To me, taking up the question of harden- 
ing steel by any method other than is now 
generally employed is a serious matter, and 
one in which the cost of the candle and the 
value of the game must be seriously consid 
ered, 

That overheating changes steel no one 
will doubt, but to what extent does the ordi 
nary treatment of steel injure it, if at all ’ 
If you take certain brands of tool steel you 
will notice the label calls for a special color 
forhardening, and, as Mr. Simonds remarks, 
‘‘a cherry red” or ‘‘a low red,” 
or anything the maker’s thought suggested 


it may be 
for the proper heat. On others no special 
directions are noticed, and my experience 
goes to show that the steel which requires a 
label to tell how it should be treated is rarely 
satisfactory. 

Take Jessop’s and Firth’s and let any 
apprentice boy make himself proud by heat 
ing and hammering it until he has pro 
duced a tool of uncertain style and question 
able value and ten to one it will be found to 
cut very well indeed. 

If, however, he tried his hand on a steel 
labeled to be worked at a low heat he would 
have a stub with a burnt end which would 
crumble away the moment it touched the 
work. 

Leaving out the air-hardening steel, I have 
found that about any steel which will harden 
at all will do good work, irrespective of 
where it was made, if fairly well hardened 
and drawn, and that the difference between 
the most expensive kind and the miserable 
stuff put in files is, for the usual work of a 
machine shop, very little. 

This statement refers to lathe and planer 
tools only and not to cutters for milling ma- 
chines, or for taps or reamers, or for very 
heavy work. 

There is no set of business men who take 
greater risks than steel manufacturers, as 
their product must always receive part of its 
treatment at the of 
yet the makers are supposed to and do guar- 
antee results. 


hands strangers, and 


Steel may require to be heated to an exact 
temperature to be at its best, but Ido not be- 
lieve there is enough difference in results be 
taveen the tool so heated and _ the steel treat- 
ed, as it will be 99 per cent. of the time in 
the hands of a good smith, to be worth speak 
Nor does it that any more 
uniform results would be obtained, as the 
apparatus which was to produce perfect re- 
sults has never seemed to work when I have 
been called to inspect it. 

I consider the smith a king among artisans, 
and that he isso little affected by the mechan- 
ical advances of to-day is not because the 


ing of. seem 


smith does not advance, but because he has 
so far ahead of his fellow craftsmen 
that they are not yet abreast of him. As far 
as can be learned, the work done by a first- 


been 
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was as well and 


If 


proved at all it is in tempering tools, as larger 


class smith 25 years ago 


quickly done as it is now. he has im- 
cuts are demanded. 

No doubt improvements have been made 
in the steel itself, but its value will far more 
depend upon itsintelligent treatment than on 
its quality. 

To use the system proposed or employed 
by Mr. Simonds the temperature best for 
hardening each steel will have to be stamped 
onit by its maker or be determined by 
series of experiments ; if this 
done I do not see how it will be of practical 
Would set tem- 
perature for a steel give good results if the 
first article be hardened was a taper 
reamer and the second a twist drill? Would 
not an equal amount of intelligence be re 


a 
and even is 


value, as, for instance: a 


to 


quired to judge each article as is now de 
manded ? 

It may be answered that a reamer and a 
twist drill should not be made of the same 
but the refinement of half a dozen 
kinds of steel is not practical in most shops. 

There is very little trouble to-day in tem- 
pering tools so as to make them stand all 
Where this 
the 
their tools 


steel, 


that is generally asked of them. 
of poor 
trouble to make 


trouble temper occurs once, 
machinists run 
fast enough to put anything like a severe 
test on their bardness occurs many times. 

If Mr. Simonds’ method will 


even results with more certainty he should 


insure more 


be proud and the mechanical world should 
be thank ful. 

It to the that 
gained is in having a furnace in which more 
be of the 
smith’s open fire, and that it will take as 


seems writer that all is 


even heats can obtained instead 
much skill as ever to produce the best re- 
sults, barring the even heating, which is a 
matter most well-equipped shops are little 
troubled with. 
Simonds will be greatly appreciated. 
Hoboken, N. J. W. D. ForRBEs. 


More information from Mr. 


Oiling Ball Bearings. 
Editor American Machinist: 

Referring to recent letters in your paper in 
regard to oiling the ball bearings of bicycles, 
it would seem that, mechanically considered, 
oil not 
thoroughly cleaned both sets of ball bearings 


is necessary. The writer recently 
on therear wheel of a bicycle and supplied 
oil in a very small quantity to one set of 
bearings, the other set being left without oil. 
A three or four-weeks’ use of the machine de 


veloped a decided ‘‘squeak” in the rear 
wheel, and upon investigation the set of 
balls on the side containing the oil were 


found to be in good condition, while the set 
of balls the unoiled side 
with rust, turning the balls and the cone into 
a bright mahogany color. 

To the writer's knowledge, no moisture 


on were covered 


could have penetrated to the unoiled set of 
balls from the outside, and it 
probable that the moisture which caused the 
rust was due 


is therefore 
to condensation on the inside 
of the bearing. 

It would seem, therefore, that although 
the non-oiling of ball bearings is practical 
from a mechanical standpoint, it is practical 
ly unadvisable, and that a slight film of oil 
is necessary to prevent oxidization. 

Jno. H. NOBLE. 


Editor American Machinist : 

I was reared in the belief that ball bear- 
ings, Whether large or small, thrust or or- 
dinary, need oil ; however, in view of your 
first article on the subject, 1 concluded to 
make a tentative examination of the merits 
of dry bearings. At first they ran easily 
and quietly, though showing, it seemed to 
me, brighter tracks than usual on the cones 
and cups. Then came a moist day and a 
suspicion of grind and uneasiness and more 
muscle. Search showed up a rusty main 
bearing with bright 
tracks in both cone and cup, though none of 
the balls seem damaged. 


unnecessarily wide, 


It is so nice to always have our nickel 
and enamel free from dusty oil tracks, that 
we are tempted to bite on anything that 
purports to save labor ; and it is so easy to 
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get an allopathic dose of oil out of a hom 





pathic oil can. In my own case, I hay 
found nothing better than a little vaseli: 
applied when the wheel is cleaned 


doesn’t run, guards against moisture, ws 


well and need not be applied more th 


the bearings 


Novices 


once a fortnight, when 


cleaned (or ought to be). 


Hditor American Machinist : 
I have the 
marks and experience of your correspor 


been much interested in 
ents about running their bicycles withou 
oil ; and while they have been successful, « 
they say they have, and I have now in min 
the constructive details of several styles 

bicycle bearings, which to my mind wou 
likely give better results without oil th 
with it, yet for myself I shall still contin 
to use oil, and I think that when suitabk 


is used and the bearings are properly fitt 








for the exclusion of dust, oil will give t 
best results. But to exclude dust not o 
» 
Ss 
| 
American Machinut | 

sSICYCLE BEARINGS. 

of the many so-called dust-proof bearins 


depending wholly on mechanical fits, or px 
culiarity of form, has been an unqualific 
The 


to 


wheels. 
fitted 


comes the 


success for shafts and out 
eith 
to it 
but here is an easy chance to accomplis 
this. 


For the inner end of pedals, crank sha 


end of pedals with a cap 


screw or press on, nearest 


and wheels I have far seen nothing 


sO 
equal a simple felt washer, and this is ev: 
more effective when it 
oil. 

I know 


gets saturated wit 
they have been condemned | 
many riders because they, in many casi 
add a little extra friction, and a wheel w 
not 
them, but 
which some or all parts of 


whirl quite so long with as with 
the real fact is that the ease wi 
a bicycle mo 
when held up in the air and without load 
not a sure sign they will do the same wh: 
in actual use and for several days togeth 
out on the road in dust and mud. 

It is a mistake to suppose that in a b 
bearing as commonly made the friction 
all rolling—no sliding, except between t! 
balls 
very nearly eliminate friction in a new bea 


themselves. It might be possibl 

ing without load, if great care were taken i 
its make-up, but ordinary bicycle bearing 
very soon show a track of appreciable widt 
in which the balls run. It 
considerable width, and in 


is sometimes 
the 
hub of wheel two tracks are often seen, whi 


ball case 


on the cone there is but one as in the sketcl 
You this 
shown, but I can 


may say is an extreme case a 


name the make of whe: 
and show you a pair of cases removed fror 
one of them, like sketch. 

Now it is easy to see that the ball will ! 
controlled inits motion by the greatest press 
ure, Which will be in a nearly vertical! dire: 
tion, and it must of necessity slip on th 
part of its bearing toward the center of m 
chine or at S in sketch. If it slips und 
friction and son 
wear, and I believe mechanics teaches th: 
lubricated than bi 
One more point : 


pressure there must be 
friction is less between 
tween dry surfaces. 
rider, in the country at least, is liable to | 
caught out in the rain, and in such a cas 
the water will get into almost any bearing 
Good oil in there first and plenty of it 

mean by this, as much as would ordinari 
be used by a careful man—will have a ten 
ency to keep the water out and to prevel 


damage by what does get in. Metal px 


fectly dry and clean is in the best conditi: | 
to be attacked by rust. . 
I have just examined my bicycle bearing : 

. 


for the first time since putting the cycle t 
gether in the spring, and | found no gumm 
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il, dirt, paste or other uncleanness in them ; 
the balls looked like mirrors, each and every 
me; the bearings are protected by felt 
washers. 

I am no doubt considered old fogy in this 
felt-washer-and-oil idea by many, yet I shall 
continue to use them both until I find a 
frictionless bearing and some sure Way to 
seep the water out of it for a bicycle 

CHARLES 8. BEACH 


A Gasket and Washer Cutter, 
Editor American Machinist : 

In almost every shop circumstances often 
arise that, were it not for the expense, small 
tools for special purposes might be con 
structed to save time and labor. Often the 
article to be produced is needed in small 
quantities, and at intervals of considerable 
time. Then it becomes a comparison of 
the value of the labor saved by the tool and 
interest on the money invested, together 
with the depreciation of the value of the 
tool. 

The following is the description of a small 
tool which might have had the above con 
sideration ; at any rate, it proved to be a 


successful labor-saving device. At one time 
as 














its plan of construction was used for a pipe 
gasket cutter, and at another time for cut- 
ting paper and other insulation in electrical 
work where there was great variety in 
shapes and sizes. 

The tool was simply a shell of malleable 
iron, the thickest part was not one-eighth of 
an inch. 
shape, and when tooled as little metal as 


All cutting edges were cast in 
possible was taken off. Up to six inches in 
diameter they had sockets like an ordinary 
carpenter's chisel to receive wooden handles 
to be driven by a mallet like a wad cutter. 
With proper usage their endurance was sur- 
prising ; while their cost was wonderfully 
small, especially the round ones, which re- 
quired very simple tooling. The same de- 
vice with little modification may be put to 
many other uses. J. LANDSING. 

[Several years ago Jno. J. Grant showed 
in these columns a similar tool for making 
paper washers for spacing milling cutters 
upon the arbors.—Ep. | 


To Young Engineers. 
Editor American Machinist : 

With your permission I would like to say 
a word to young engineers. 

At the present time the installation of 
large numbers of steam plants all over the 
country naturally causes a great many 
young men to look forward to the time 
when they each can take charge of a plantas a 


—— ~ 
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full-fledged engineer. A great many arrive 
at that point, and many fail, but if the 
young aspirant starts in the right direction 


him. In the first place, to be a good en- 
gineer a man must be a machinist, and 
possess all the knowledge of a first-class 
machinist. Should, for instance, possess a 
fair knowledge of mechanical drawing, 
working of iron or steel, and strength of 
materials. Then he isin a position to learn 
the various points pertaining to the operation 
of engines and machinery in general, which 
will come to him easyily and thoroughly, 
if he has, in the first place, a hankering, as 
it were, for mechanics, backed up with the 
knowledge mentioned previously. The traits 
to be cultivated are caution in all undertak 
ings, and close attention to your duties, no 
matter what position you may hold ; at the 
same time finding time to keep an eye on 
the methods pursued by those known as 
good operating engineers. Do not confine 
your observations to one engine room, but 
get into and around all you can; visit 
modern steamships and study them, as you 
will learn much from close observation, and 
conversation on engineering subjects always 
pays both old and young engineers. Keep 
constantly thinking of advancing the caliing, 
as ambition is what is needed to be success 
ful. A MACHINIST ENGINEER, 


The Term Monkey Wrench, 
Editor American Machinist : 

For the benefit of Mr. Foote, who desires 
in the last issue of the Macuinist to know 
the origin of the ‘*‘monkey” wrench, so- 
called, | would say that the wrench was the 
invention of Charles Moncky, who sold his 
patent for the sum of ‘‘two thousand dol 
lars,” with which money he purchased a 
house in Williamsburgh, Kings Co., New 
York, in which house he now lives, or at 
least did when [last saw him in 1890 or 
1891. The name has simply been miscon- 
strued from Moncky to monkey. I write 
this explanation hoping that it may settle in 
the minds of many the question which has 
been so many times asked and which none 
seem able to answer. 

W. B. WiLBeEr, M. E. 

Stamford, Conn, 


Car Brakes—Cut-Off on Corliss En- 
gines, 
Editor American Machinist : 

F. M. James thinks that stopping a street 
car instantaneously would be the same as a 
collision. 

A good, quick-acting brake if applied sud- 
denly has the effect of throwing the passen 
gers over the seats and is an unpleasant sen 
sation, as those having experience know, 
but is preferable to the taking of human life. 
Cars equipped with these brakes are un 
pleasant to ride on unless the motorman 
uses judgment in applying them. 

A car equipped, with these brakes can 
make better time, but it will be more expen- 
sive for the reason that it is difficult to make 
the ordinary motorman understand that a 
wheel sliding on the track does not hold, and 
they get in the habit of allowing a certain 
distance for a stop, regardless of the condi 
tion of the track, with the result that they 
slide the wheels a great deal and the annoy 
ance and expense of flat wheels is quite an 
item. It is the flat-wheel business, some 
times requiring new wheels in two months, 
that makes the use of air or electric brakes a 
thing to be dreaded by street railway man- 
agers. 

A car equipped with an electric brake and 
running ten miles per hour can be stopped 
in a distance of fifteen feet on an ordinary 
track, and a car thus equipped and running 
at that speed, is safer than a car running six 
miles fitted with the ordinary brake. 

‘W.” that the 
Corliss engine ‘‘will not respond to its gov- 
ernor unless the cut-off takes place before 4 
stroke.” This is true of most Corliss engines, 


In No. 357 you reply to 


but there are Corliss engines running that will 
respond to the governor for 3 stroke, and when 
you get to }stroke there is but little left for 
further regulation. If you can hold a Corliss 
valve open to 4 stroke, a piston making 650 


MACHINIST 


feet per minute will make the extra } stroke 
while the dashpot is getting ready to drop, 
no matter how lively you make it. 

It is claimed for the high-speed engine that 
the steam is used quicker and results in less 
condensation. With a piston speed in both 
cases of 650 feet per minute, how much 
faster is it used in one case than in the 
other ? 

An engine can do no work when on the 
center. An engine running 300 revolutions 
per minute will be on the center 600 times 
75 rev - 
Olutions will be on the center but 150 times. 
Assuming that both have the same clearance, 
the first will have filled and emptied its 
clearance spaces 600 times to the latter 150 
times, W. E. CRANE. 

Waterbury, Conn. 


per minute, while an engine running 


Smith & Black’s Big Lathe. 
Editor American Machinist : 

One day while I worked at Smith, Black 
& Company’s a job came in, that, had I 
been alone, I should have turned away, but 
the old man was there, and he made it a 
point never to turn any job away. 

It was eight large spiders to bore out and 
set-screw, no turning, as they were to be 
covered with wooden lagging and then 
turned off after being set in place on the 
shaft. They were about 8 feet in diameter, 
and our big lathe would swing but 3 feet. 
I worried over the job all the afternoon. 
The old man did not seem to fret much—he 
seemed to be more anxious to get a good 
day’s work out of me, I thought. 

The next morning he came in and had 
us turn the head stock on the 24-inch lathe 
around so the face plate would swing over 
the end of the lathe, and cross the belt so it 
would run right-handed, and one of the 
eight spiders was put in place on the face 
plate and trued up. We had in the shop a 
brass lathe with a milling vise and spindle 
on the stern end of it: this was backed 
around until the feed stood at right angles 
to the ways of the big lathe, a heavy bor 
ing tool was clamped in the vise, and I was 
attached as an automatic feed motion, and a 
cut started. The tool would spring away 
from the work, owing to the floor being out 
of level, but the scale once out of the hole, 
good time was made on the job and the set 
was put through in short order. 

Years have passed, and of the whole rig 
the ‘‘ feed motion” is the only part that has 
kept up with the times, and even that, I 
find, is getting rusty. A. P. PREss 


Radial Icicles, 
Editor American Machinist : 

I am surprised to find my friend, Sweet, 
going astray on this question, and can only 
say that if ten thousand observers will 
watch the water flying off from the faces 
of ten thousand grindstones, they will each 
and all see just the action represented on 


C 
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the accompanying diagram. Disregarding 
all other points of the circle, will these ten 
thousand observers confine their attention, 
please, to four points, namely, the top, 
bottom and the sides, that is, to the extremi 
ties of the vertical and horizontal lines pass 
ing through the axis of the wheel. This is 
what they will then see: Atthe point 4, the 
drops of water will fly downward in astraight 
line. At the point B they will fly upward in 
astraight line: At the points Cand D they 
will describe curves, the form of which 
depends on the velocity with which they 
are thrown off, but always starting in a 
horizontal line. All these lines are at first 
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tangent to the face of the stone, and after 
wards show the motion, after leaving the 
stone, of the free drops of water, or how 
the original direction of their motion is 
changed, under the action of gravity, similar 
to the trajectory of a shot 

‘* The old notion that particles leaving the 
periphery of a revolving wheel by centrif 
ugal force go off on a tangent,” is, I beg to 
assure Professor Sweet, just as safe from 
being ‘‘exploded” by ‘‘ the discussion of 
your correspondents,” or by the Professor's 
‘* fancies,” as is the ‘‘old notion” that the 
earth is round. CHARLES T. PORTER. 
. in - 


The Unprofitableness of Overtime. 


If a proprietor is ever to be found in favor 
of running over hours he will generally be 
found to be one who does not go much into 
the details of the cost of his product The 
following figures from the Northirestern 
Lumberman speak for themselves, and we 
have no doubt that parallel results could be 
found in machine-shop records if those 
records could be kept with completeness and 
precision. The figures given are from the 
West & Slade Mill, of Aberdeen, Wash., 
and they represent the daily cut of an Allis 
band saw mill for the month of August. 
For 12 days of the month they ran 124 
hours a day, and for 15 days they ran 10 
hours a day 


August 1 58,941 feet, 12% hours 
-  Gtaas is 67,896 ** 2k * 
3 eee ee 50,512 * 2h * 
560 Thy 
6 . “= 50,330 “ 12l6 
r , . W414 “* 126 
* s < 54,724 ‘* 12% 
* i) , 50,337 ** 12% 
10 WSIS “§  12he 
12 coe C8 * Ike 
13 (7,345 °° 12ke 
- 14 53336“ Izy 
” 15 bieeswce ; 55.708 ** 10 
16 4 54.044 10 ae 
17 - 12.000 “ 10 
- 19 54.653 ° 1 " 
; ae rn ©6~«=— 6h 
21 or 55.087 “* [0 
22 450 “ 10 
24 000 Oe 10 - 
24 53,350 ; 10 ° 
7 eee ; 50,564 “ 10 
27 5O,412 * 10 
28 16,956 ** 10 
iby 29 F 50,595 “* 10 “ 
40 68,474 “* 10 
31 ' 63.846 “ 10 ” 


It will be noticed that the average cut 
per day of 124 hours was only 549 feet 
greater than the average for 10 hours, while 
on one 10-hour day the cut was greater than 
for any 12-hour day. 

: _— 
A Correction 


An error occurred in our description of 
the Cincinnati Milling Machine Co.’s new 
milling machine, published in issue of Octo 
ber 8d. The total number of feed changes 
is twelve, as we gave it; but only two 
changes are obtained by the shifting lever, 
instead of three, as we stated, and to get the 
twelve changes there is a change in position 
of the gears besides the shifting of the belt 
on the feed cones, which have three steps 
instead of four. 


ape 


Death of Dr. J. C. Pohle. 


Dr. J. C. Pohle, best known as the in- 
ventor of the Pohle Air-Lift Pump, died in 
this city on October 7th. He was born in 
Berlin in 1829. 
in this city, where he studied, and later prac- 
ticed, medicine. He was State Geologist of 
New York from 1860 to 1870. About twelve 
years ago while managing a silver mine in 


His earlier years were spent 


Colorado his experiments developed and per- 
fected the air-lift pump, which is not a 
pump, or at least has no valves or working 
parts, but is an eflicient means of raising 
water, within certain limitations, by the direct 
use of compressed air. Lately his time had 
been given to the introduction of the pump. 
ee 

Mr. J. ©. Parker, Superintendent of the 
Detroit Dry Dock Company, died on the 
18th inst. 
been connected with the establishment 
nearly 30 years, 


He was 583 years of age and had 
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Perfection of Workmanship. 





It is said that some of our explorers who 
have set out at different times to reach the 
North Pole would not have known when 
they had got there, if they had ever suc 
ceeded in reaching it. Would we know 
perfect workmanship if it was ever attained? 
It is a rather curious fact that while we are 
thinking and talking (two operations that 
do not always go together) about perfection 
of workmanship, we are pursuing perfec- 
tion by methods which entirely exclude the 
idea of perfection, and indeed render it 
absolutely impossible. 

“ The clock strikes one ; 

We take no note of time, but from its loss,’’ 
and so our systems of corrections and gages 
take no note of perfection of product, except 
through our failures toreachit. Perfect uni 
formity of speed in a steam engine is an idea 
easily conceivable and capable of perfectly 
clear definition ; yet all our devices for 
governing are based upon the principle of 
correcting variations of speed after their oc- 
currence. No governor in existence can 
possibly produce a perfectly uniform speed, 
because it will not begin to perform its func 
tion until variations of speed have actually 
occurred, and it employs the variations of 
speed as the means of.correction. It acts after 
the fact instead of before it, and deals with 
imperfections exclusively. So when it comes 
to accuracy or perfection of workmanship, 
we find the same idea still dominant. No 
lathe will automatically turn a piece upon 
the centers perfectly parallel or absolutely 
of the required diameter. The centers are 
not usually exactly in line with the shears ; 
the piece, if of much length, springs away 
from the tool variously at different points, 
and the varying density of the metal also 
causes the pressure of the tool to have differ- 
ent effect at different spots, and so, in order 
to get the work as accurate to size as possi- 
ble, not perfect, the latheman has to stand 
over it with the calipers to detect the inaccu 
racies, and, as nearly as may be, to correct 
them. Then we investigate the ability of 
the man to detect minute differences of size, 
that from it we may estimate not the possi 
bility of his ever producing perfect work, but 
He isa 
very poor latheman, for instance, who can- 


the closeness of his approximation. 


not with common calipers detect a differ 
ence of a thousandth of an inch in diameter. 
This workman with his calipers stands over 
the piece as it is being turned in the lathe to 
detect the differences in its diameter that are 
constantly occurring, and to change the cut 
according to the indicated needs, but always 
after a certain portion of the work has been 
turned slightly too large or too small. If 
we use ‘‘ doctors” or sizers to finish external 
diameters, or reamers to finish holes with, 
we always encounter the same trouble. All 
our tools when in use are constantly wear- 
ing, and no two pieces produced by them 
are ever of precisely the same size, so 
that, instead of attaining perfection, our 
very best devices still scarcely bring us 
within sight of it. 
chanic is the perfect interchangeability of 


The dream of the me 


manufactured parts, but interchangeability 
of parts, as understood and practiced, never 
means absolute identity of parts in shape or 
dimensions, but always an approximation 
We may 
continually reduce the range of permissible 
variation, and so also continually advance 
the excellence of our work, but it is evident 
that if perfection is ever to be attained 
some one is yet to arise to show how it is 


within limits more or less defined, 


possible to attain it, for at present no mortal 
knows the way. 
—_+--—_—_ 
Roller Bearings, 


Our attention has been called to two in- 
stances of the use of rollers in bearings, the 
results of which are significant in some re 
spects, but at the same time are likely to be 
and, in fact, are being misinterpreted in 
some quarters. 

The first of these cases is in the shops of 
the Brown & Sharpe Mfg. Co., where a set 
of rolls used for rolling sheet steel, cold, 
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were first operated for some time with ordi 
nary bearings, and were then equipped with 
a set of roller bearings. Previous to the 
change a 6-inch belt running over a 24-inch 
pulley on the machine had been found in 
f-inch belt had 


been placed over it. The two belts ar 


adequate to drive it, and 


ranged in this way had driven the machine, 
but it had. been found impossible to run 
more than a few hours at a time on account 
of heated bearings. 

After putting in the roller bearings, it was 
found that a 1-inch belt would drive the 
machine when doing the same work, and we 
recently saw a 2-inch belt driving the ma 
chine, and were informed that it was regu- 
larly used, running on the same pulley. It 
had been found unnecessary to stop on ac 
count of hot bearings, and the speed had 
been increased 25 per cent 

There is here shown such an enormous 
advantage in the use of roller bearings as to 
make the plain statement of the facts of the 
case seem like a fairy tale, but we can vouch 
for its accuracy in every particular. It 
shows what a very great advantage may be 
gained by roller bearings in some cases, and 
also shows what a very large proportion of 
the total driving power applied to rolls, 
when used on such work, is consumed in 
overcoming frictional resistance in the ma- 
chine. The pressure required to slightly 
reduce the thickness of a strip of hard tool 
steel six or eight inches wide is, of course, 
very great, and yet the actual foot-pounds 
of energy required to do it must be small. 
The consequence is that the great pressure 
upon the bearings causes corresponding fric 
tional resistance in them, which consumes 
practically about all the power applied to 
the machine, and thus gives to the roller 
bearings a chance to make perhaps their 
very best possible showing. In a machine 
where the actual work to be done required 
more power, and the frictional resistance 
less proportionately, the showing might be 
expected to be very different. 

Such a case, and one more nearly repre 
senting the average condition under which 
, is to be seen at 
the establishment of the Wm. L. Gilbert 
Clock Co., at Winsted, Conn., where their 
600 feet of line shafting had 104 bearings of 
the usual type, lined with babbitt metal, 
and these bearings were replaced by roller 


comparisons will be made 


bearings. The shafting is driven by a 40 
horse-power water wheel, and, according to 
brake or dynamometer tests made by Messrs. 
Geo. B. Woodruff, assistant superintendent, 
and T. W. R. McCabe, master mechanic, 
25.02 horse-power of this was absorbed by 
the frictional resistance of the line shaft 
when using the old bearings, as against 18 
horse-power with the roller bearings, thus 
saving 7.02 horse power, or 17.55 per cent. 
of the whole power developed by the wheel, 
and 28 per cent. of the original friction of 
the line shaft. 

This gain means even more to them than 
the figures would indicate, because it hap- 
pens that the water wheel was not able to 
keep the shaft quite up to its proper speed 
with the old bearings, there being some 
deficiency of power, while with the roller 
and full 
so that the production 


bearings there is plenty of power, 
speed is maintained, 
of the factory is materially 

While we do not think that roller bear- 
ings will entirely supersede the other forms 


increased. 


of bearings now in common use, it is likely 
that the ordinary bearings are now being 
used in many cases where it would pay to 
use the rollers, and we think likely that 
roller bearings are destined to become a 
more prominent feature of machine con- 
struction than is now the case. 


———_ +> -———_ 


Some Points About Trade Journalism. 

Our heartfelt sympathy is hereby extended 
to a number of our esteemed contemporaries 
whose virtuous indignation and righteous 
wrath have been aroused by the very repre- 
hensible conduct of certain machinery man- 
ufacturers who have secured the free publi- 
cation in the reading columns of our afore- 
said esteemed contemporaries of various and 
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sundry illustrated articles prepared by the 
previously referred to machinery manufact- 
urers. These reprehensible men have, it 
seems, secured the publication of many 
pages of such matter under the pretense that 
they intended to advertise, and have then 
refused to advertise, or have gone to the 
magazines to do their advertising. Many 
of the victimized papers are publishing the 
same caustic editorial regarding this matter 
and we think likely that before they get 
through with it some of these wicked manu- 
facturers will feel quite ashamed of them 
selves. 

The editorial is entitled ‘ Working the 
Press,” and our esteemed contemporaries 
seem not to realize in the least that by 
publishing it they are clearly showing their 
own weakness, and letting everybody know 
(what is really the fact) that they publish 
such articles for manufacturers solely with 
a view to actual or possible advertising 
contracts, and absolutely without regard to 
the interest or novelty of the matter pub 
lished. 

So far as the AMERICAN MACHINIST is con 
cerned, we try to have it thoroughly under 
stood that no manufacturer is under the 
least obligation to advertise in this paper, 
because we have published or may publish 
an illustrated description of a machine built 
by him. 

So long as there is a lot of so-called ‘‘trade 
papers” clamoring for opportunity to pub- 
lish anything, no matter how old or how 
absurd, if there is a chance of advertising 
contracts with the parties interested in it, 
so long will manufacturers continue to take 
advantage of the situation. And who shall 
say them nay ? 

The only criticism we might offer on their 
course, is that they display bad judgment 
and a lack of knowledge respecting the 
value of such ‘‘ write-ups.” In nine cases 
out of ten they possess no value whatever. 
A paper which thus prostitutes its columns 
has absolutely no influence; and, often, 
not one single paying subscriber ; its circu- 
lation being entirely by free distribution, 
among people, most of whom pay little or 
no attention to it, and seldom even glance 
through it. 

——_-qpo—_—__ 
As an example of the frightful conta 


giousness of our ‘* Yankee brag and bounce,” 


an article by Professor Forbes, C. E., of 
England, in Blackwood’s Magazine, ought to 
prove interesting. Professor Forbes was in 
this country only a few months probably, 
and yet his article, considered by itself, 
would convey the impression not only that 
he is the chief creator of the Niagara power 
plant, but that he created it and put it in 
successful operation, handicapped by the 
perhaps well meant but nevertheless utterly 
worthless efforts of the eminent Americans 
who were also engaged in the work. 

Of course, no Englishman in his normal 
Yankee bounce 
and this sad lapse from Pritish 


condition would indulge in ‘* 

and brag,” 

modesty must be attributed solely to the in- 

fluence of contagion, which we shall hope 

the professor will soon recover from, 

—_——-- >> 
todney, U. 8S. N., 


sé 


Pay master sends us a 


large card, headed Limit Fortunes,” and 
he proposes a constitutional amendment for 
that purpose. We note that Mr. Rodney 
says on this card : 

Limit omitting unanswerably proves secu 
lar law atraitor toman; as it is bent to 
rapidize and ensafe the financial centripetal 
forever; thus betraying him eventually back 
to serfdom. 


From this we conclude that his treatment 
of the subject is entirely too deep for us, 
and the only thing we feel quite certain 
about is that it would be useless and worse 
than useless to attempt to limit private 
fortunes in any such manner. If we take 
away the opportunities for building up 
monopolies under cover of law, men may 
then safely be left to make as large for- 
tunes as their abilities, industry and economy 
will permit. 





*_- ———— 

We are much interested to learn from a 
more or less mechanical contemporary, that 
in the oval arms of the fly wheel which re- 
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ently exploded at Hoboken, ‘‘the major 
xis of the ellipse is perpendicular to the 
haft.” This is very important, and if there 
sacoroner’s jury it should fully consider 
his point. 

—_ a 

Literary Notes. 
After November 1st, Mr. M. N. Forney’s 
uper, the American Engineer and Rail- 
vad Journal will be published bi-weekly, 
nd will appear every alternate Thursday. 





International Trade is the name of a new 
agazine, the first number of which is 
alled the ‘‘South African Number,” and is 
evoted to setting forth the possibilities of 
rade in that quarter of the globe. It is 
urely commercial in character, and con- 
iins a number of well-written articles of 
nterest and value to the merchant. It is 
ublished by Henry Glassford, 66 Broad 
treet, New York. 


ES TLONS md) 
(jue Sinswens 


Questions of general interest relating to subjects dis- 
ussed in our columns will receive attention in this 
lepartment. The writer's name and address should 
ways accompany the question. Neither correct initiale 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
ommunication, they should be written on a separate 
eheet. We cannot undertake to answer questions in 
“next issue.” This department is usually crowded, 
and questions must wait their turn to be answered, 
Veither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail, 

















(371) C. V., Milwaukee, Wis., writes: 
For the purpose of experimenting, I would 
like to know whether crude petroleum when 
made into gas by heat in the retort will car- 
bonize. Ifso, can it be cleaned off, and how? 
A.—Petroleum when made into gas will leave 
a residue in the retort, which will have to 
be scraped out, or cleaned out by mechan- 
ical means. 


(872) P. P., Philadelphia, Pa., writes: 
Please inform us how to quickly turn hard 
rubber on a turret lathe. We find that the 
edge is entirely taken off the tool so that the 
process is very slow, and of course it does 
not pay to take out the tool and sharpen it 
for every piece. A steady stream of oil on 
turning does not seem to improve it. A.— 
Turning hard rubber is generally a slow and 
tedious process, on account of the tools be- 
coming dull. We know of no other way of 
overcoming this trouble than by selecting a 
quality of steel suitable for the purpose, and 
the best way to obtain this is to write to a 
reliable steel manufacturer, stating the pur- 
pose for which the steel is to be used. 


(878) M. F. L., Eagle Hill, Pa., writes: 
A winding drum weighing 25 tons is sus- 
pended by a 14-inch steel wire rope as per 
accompanying sketch. Please show how to 
compute the stress on the rope at (. The 
diameter of the drum is 8 feet, length of 


moun iene 








Cc 


| 
Amerwan Machinist — 











rope 25 feet. A.—The stress at C is equal 
') one-half the weight of the drum, 124 tons, 
> 124 x 2,000 = 25,000 pounds. The cross- 
ctional area of a 18-inch rope is 2 sqaure 
ches, hence the stress per square inch is 
1,000 __ 
9 sae 


(874) J. C., Port Oram, N. J., writes: 
mong my various duties | have some brass 
iions to secure to copper pipes used on lo- 
motives. I am not experienced in this 
ie of brazing. Kindly inform me what to 
or give the title of some good book from 
hich I can obtainthe necessary knowledge. 
—We do not know of a book which treats 
clusively on this subject. The ‘‘ Art of 
ppersmithing,” a practical treatise on 
rking sheet copper in all forms, by J. 
iller, contains a few pages relating to 
izing work of a character similar to that 
ferred to by you, and may be of aid to 
u. In answer to Question 312, in our 
ue of August 15th, current volume, we 
ve given the mode of procedure for braz- 
gs, and may be of assistance to you. 2. 
) you publish your answers in book form ? 
.—We do not publish them separately in 


12,500 pounds. 
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book form; of course they will be found in 
the bound volumes of the AMERICAN Ma- 
CHINIST, which we can furnish at any time. 
3. I would like to have a good book which 
treats on repairs and maintenance of ma- 
chinery. Kindly advise me which one to 
select and from whom it can be procured. 
A.—The ‘‘Modern Machinist,” by John T. 
Usher, published by Norman W. Henley & 
Co., 182 Nassau street, New York, will prob- 
ably be of assistance to you. 4. I would 
like to learn to read drawings and blue 
prints of machinery. Ido not aspire to bea 
draftsman, but would be content to read 
drawings and work from them. For doing 
work we always get drawings and it is very 
inconvenient when one cannot understand 
them. How ean I learn this? A.—Read the 
articles treating on ‘* Practical Drawing,” by 
J. G. A. Meyer, which were published in 
our columns. We can furnish a complete set 
of these papers, sent to any address, for 55. 


(875) C. R. R., Seneca Falls, N. Y., 
writes: Please give the safe and the burst 
ing pressure on a copper cylinder of which 
the dimensions are given in the accompany- 
ing sketch. The ends are made of com 
position. Please give formula. A.—The 
bursting pressure per square inch of the 
cylindrical part is found by the following 
formula ; 


us 7 =x S 
R 


in which P = pressure per square inch, S = 
ultimate tensile strength of the copper, 7’ = 
thickness in inches of the copper, and Rk = 
inner radius in inches of the cylinder. As- 
suming that the ultimate tensile strength of 
sheet copper is 30,000 pounds per squure 
inch, and that the riveted joint reduces the 
resistance to internal pressure 40 per cent., 


(1) 


Copper * Thick 





2x° 
Inside dia. 
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we have for S a value of 18,000 pounds. 

Substituting for the letters in formula (1) 

their values, we have, 

_ .875 & 18,000 
14 


per square inch which will burst the copper 
cylinder. For the bursting pressure of the 
heads, the following formula may be used ; 


paSX4 x 7 x d 
(R* + d?) 


in which d = depth of inner spherical part of 
the head (not the whole depth of the head), 
R = inner radius in inches of the base of the 
head, and S = the tensile strength of the 
metal, which we shall assume to be 24,000 per 
square inch, and 7’ = thickness in inches of 
metal. The depth d, which is not given on 
your sketch} we shall assume to be 3 inches. 
Substituting for the letters in formula (2) 

their values, we have, 
24,000 k 4 xk .75 XK 3 

P= — 

14.375? + 3? 
which gives us 1,001 pounds per square inch 
for the bursting pressure of the heads. 
Taking a factor of safety of 6 for the 
heads, we have for the safe pressure on 
them 167 pounds per square inch. Taking 
a factor of safety of 4 for the sheet copper, 
we have for the safe pressure in the cylinder 
120 per square inch. These results depend 
much on the tensile strength of the metal, 
and since we do not know exactly the kind 
of metal you have used, the pressures as 
found above may have to be considerably 
modified. 


(876) H. W. B., Philadelphia, Pa., asks: 
What are the tensile, compressive, trans- 
verse, and torsional strengths of cast and 
wrought-iron, and the factor of safety al- 
lowed for each? A.—The strength of cast 
and wrought-iron depends on the quality of 
the iron. To give the strength of all the 
different grades will require quite an ex- 
tensive table, for which we have no space in 
these columns. You will find tables of this 
kind in any engineer’s pocket-book. For 
ordinary use we may employ the following : 
Ultimate tensile strength for cast-iron, 20,000 
pounds ; for wrought-iron, 55,000 pounds per 
square inch. The ultimate compressive 
strength of cast-iron, 90,000 pounds; wrought 
iron, 55,000 pounds per square inch. Ulti- 
mate torsional strength for cast-iron, 25,000 
pounds, and for wrought-iron 50,000 pounds. 
The average quiescent breaking load of 
rectangular cast-iron beams supported hori- 
zontally at both ends, and loaded at the 
center, and including the weight of the 
beam, 1 inch square and 1 foot clear 
length between the supports, is 21,000 pounds. 
Wrought-iron beams generally do not break; 
a beam 1 inch square and 1 foot clear 
length between the supports will be strained 


P 


= 482 pounds 


2) 


(~ 
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to its limit of elasticity by a quiescent load 
of about 2,250 pounds placed at the center 
of the beam. We prefer not to use the 
last two constants or coefticients in com 
puting the transverse strength of beams, 
but prefer to use the constants or coeflicients 
given for tension and compression, and em 
ploy the following fundamental formula : 


wa SXT 


(1) 


€ 


This formula holds true for any section of 
any beam, J being the moment of inertia of 
the section about its neutral axis, ¢ the 
vertical distance in inches from that axis to 
the remotest fiber, S the tensile or com 
pressive unit stress on that fiber, and WV the 
bending moment of all the external forces 
on one side of the section. The value of / 
can be found in any book treating on the 
strength of material, or in engineers’ pocket 
books. For instance, for a rectangular beam 
. . A) ads . . 
the value of J is , in which } breadth 


of beam in inches, and d depth of beam 
in inches. For this class of beams ¢ given 
in formula (1) is equal to 4d. Now sub 
stituting these values for the corresponding 
letters in formula (1) we have 


Sxbx da? 
M= °X°X4 2 


This reduces to 
Sx bx d 
| oo x d 
6 
For beams fixed at one end and loaded at 
the other, M = W/, in which VW load in 
pounds, and / = clear length in inches of 
the beam from support to load. Hence for 
a beam fixed at one end and loaded at the 
other, we have 


Sx bx d* 


: : W. (4) 
G xX é 
For a similar beam uniformly loaded 
Wi — 
M ; this gives us 


S < b x d? 


6xl 


to 


For a beam loaded at the middle and sup 
ported at the ends 


M = W t hence 
4 
ra, Sx<b~x d? —- (6) 
6x / 


In which / clear distance between sup 
ports. Fora beam uniformly loaded and sup 
ported at the ends 

Mv Wil 


_ hence 


es = : W. (7) 
Sxé 
These formule are, of course, for rectangu 
lar beams. For beams of circular, triangu 
lar, or any other section, we deduce, in a 
similar way, a working formule from the 
fundamental formula (1). For cast-iron the 
value of Sin the above formule is generally 
taken at 5,000 to 6,000 pounds for safe 
quiescent loads, and for wrought-iron, 10,000 
to 12,000 pounds. Fora shaft subjected to 
torsion a fundamental formula similar to (1) 
is used, thus 
Sx J = Py P, (8) 

in which S = a constant obtained by divid 
ing the constants of torsion as given above by 
a suitable factor of safety, J = polar moment 
of inertia of the cross-section, P a force 
acting on the end of a lever, and =p dis 
tance or length of lever in inches from the 
center about which twisting takes place to 
the point of application of the force, and ¢ 

- distance from the center to the remotest 
part of the cross-section, For round shafts 


3.1416 x d* 


32 


d= ,and ¢ = }d,in which d 
= diameter of the shaft in inches. Sub 
stituting for the letters in formula (8) the 
corresponding values and reducing, we have 
for round shafts 


1008 X SX ad* = PX p. (9) 


With the aid of this formula a round shaft 
subjected to a given moment P xX p may 
be investigated, or the proper diameter of 
the shaft to resist given forces can be de 
termined. The factor of safety depends 
upon the importance of the structure, its 
temporary or permanent character, and the 
degree of vibration to which it will be ex 
posed. For a steady load a factor of safety 
of 6 for cast-iron and 4 for wrought-iron 
may be adopted. For a varying load, 10 
for cast-iron and 6 for wrought-iron: for 
shocks. 15 for cast-iron and 10 for wrought 
iron. 2. Please inform me what materials 
to use for cleaning copper work. A.—You 
can use a solution of oxalic acid for cleaning, 
and then rinse with water. 
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Gear Wheels, Gear Cutting. Grant; see page 832. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patent Solicitor. J. G.D. Mack, Madison, Wis 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Braydt,3s Cortlandt St., N.Y. 
Engrs. should investigate the Korting Condenser. 
Obtain Catalog from A. Aller, 109 Liberty St.. N. Y 
Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free 
, Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y 
Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Key Seaters for any length of hub or width of 
keyway. New, bandy machines. Mitts & Merrill, 
913 Tilden street, Saginaw, Mich 

* Practical Drawing,” by J. G. A. Meyer: used by 
engineering schools in lieu of text-book; the set of 
2 papers sent toany address in the United States 
for $5. AMERICAN MACHINIST, 203 Broadway 


Three valuable books by Prof. N. Hawkins 
*Calculations,”’ $2.50; “ Instructions for the Boiler 
Room,” $2.50; ** Aids to Engineers’ Examinations,” 
$2 Sold on installments. Write for terms and 
catalog. Theo. Audel & Co., 91 Liberty St., N 


Engineers and firemen “The Steam User's 
Guide” answers all questions asked by a board of 
examining engineers, Price, postpaid, $1.50; 24 


p. pamphiet, explaining contents of book. sent on 
application C. G. Krell, 18th and Palm Sts... St 
Louis, Mo 
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Explosion of a Fly Wheel. 


A terrific fly-wheel accident, with fatal 
and widely destructive results, occurred at 
the power house of the Hudson Electrie 
Light Company, Hoboken, N. J., on Octo 
ber 5th. The accident happened about 3.30 
A. M., When there were but seven men in 
the entire building, and the only one who 
could have given a clear account of the ca 
tastrophe was instantly killed. The wheel 
which exploded was the driving wheel of a 
vertical compound Corliss engine of about 
500 horse-power. It was upon the center of 
the crank shaft of the engine and between 
the two upright frames, It was 20 feet in 
diameter, 51 inches face, carrying a 4-foot 
belt and weighed about 50,000 pounds. The 
normal speed of the engine was 125 revolu 
tions per minute, and the simple cause of 
the accident was the running away of the 
engine. The speed attained must have been 
greatly in excess of the regular speed, as 
was evidenced by the results of the explo 
sion. Right over the wheel was a platform 
connecting the two eylinders and giving 
easy access to the valve mechanism, and the 
engineer in charge was standing upon this 
platform, His mangled body was found 
hanging over a roof truss; one other man 
was struck by the flying missiles and two 
others were hurt in their rush to escape. 
The engine room is a long rectangle running 
east and west, with the broken engine at the 
west end of it, a larger horizontal engine 
next, and an engine similar to the first still 
farther to the east. All the lines of shafting 
run east and west. The boiler room is north 
of the engine room, separated by a_ brick 
wall, and the dynamo room, two stories, is 
south of the engine room. The tops of the 
engine wheels run south, or toward the dy- 
namo room. The main belts run into the 
lower story, which is on a level with the 
engine room, while the second story is filled 
with dynamos driven up through the floor. 
Two of the roof trusses of the engine room 
are over the two cylinders of the smashed 
engine, while there is no truss directly over 
the exploded wheel. When the wheel went 
to pieces, which it seems to have done all at 
once, the flying pieces seem to have swept 
and destroyed everything in the actual plane 
of the wheel. One piece weighing about a 
ton and a half went through the wall of the 
boiler house, up through the roof, and about 
750 feet to the north, passing over a couple 
of canal boats. Another piece, of about 
equal weight, went through the wall of the 
dynamo room, through the roof and 250 feet 
to a} paved street, where it plowed a deep 








830 


hole. 


pulleys, 








Other pieces of various sizes smashed 
shafts 
thing in their path within the building. The 


bent and wre ked every 


steam pipe was broken off, and the building 
filled 


total darkness, 


wis with escaping steam and left in 


while the noise of the occur 
the 


The wheel, for a 


rence aroused inhabitants for a mile 


around. cast-iron wheel, 


Was apparently as strong and as well made 
as could be reasonably expected, the detail 
most likely to provoke criticism being the 
manner in which the arms were fastened to 
the hub, although portions of all the arms 
The 


was in eight sections, the 


remained in the hub through it all. 
rim of the wheel 
flat periphery being about 24 inches thick, 
the 


The sections were united by strong 


with a rib at each edge and another at 
center, 
wings standing inward and securely bolted 


which were oval about 


The ends of the arms 
12 inches by 5 inches, were finished with a 
thick square flange which bolted toa cor 


responding flange in the middle of each sec 
tion of the rim 
fully as strong as the castings, as they seem 


The bolting proved to be 


generally to have broken elsewhere than at 
the bolts. 
structed to resist the centrifugal force might 


In this case a wheel of steel con 
have held until the engine could have been 
checked, or if it went to pieces it could 
scarcely have caused a more complete 
wreck. 

A theory 
the accident 
with the 
couple of fuses burnt out and that during 


the cause of 
for it 
that a 


that is held as to 
places the responsibility 
dead engineer. It is said 
their replacement he slowed the engine by 
holding up the governor, and that after the 
fuses were replaced and normal speed was 
resumed they immediately burnt out again, 
and that he then tried to slow the engine by 
holding the governor down, with the disas- 
trous consequences that resulted. We con 
fess that this puts quite a strain upon our 
credulity, but if a man gets ‘‘ rattled” there 
is no saying what he may not do. 
setantaus 


Core-Waking Machine and System. 

We present herewith engravings of a ma- 
chine designed to facilitate the making of 
cores for foundry use. 

By the machine and the system used in 
connection with it only one core box of each 
size is used for any length of core, and the 
total number of core boxes required for mak 
ing cores for all standard shafts from 14 
inches to 44 inches is therefore only thirteen. 

The complete machine and its equipment 
the 13 
iron cones for them, 183 stop-off plates for 


consists of core boxes referred to; 


making cores shorter than the boxes ; pat 

terns for dryers for 1j-inch cores and larger, 
and a #inch vent needle. An allowance of 
*; inch is made for boring, and the prints are 
1} inches long and are tapered 4 inch smaller 
at the This in 
with a standard which is now quite generally 


outer ends. is accordance 
adopted. 

By this system all cores have a 8-inch 
square hole passing through them length 
wise; in this is placed a g-inch round iron 
rod, leaving the four corners for vent. Any 
kind of chamber core can be readily made 
by simply pasting cores of suitable diam- 
eters and lengths onto a single rod of the re- 
quired length, and such a core can thus be 
made without special core boxes. 

In operating the machine the stop-off is 
by the 
length of core to be made, and the foot 
treadle is then pushed down. The 


first raised to the point required 


box is 


placed in position and the treadle released ;. 


this clamps the box and the apron is pulled 
down and the box rammed. The apron is 
then thrown back with the surplus sand, 
and, upon the treadle being again depressed, 
the box is released, and the core is ready to 
be rolled out onto the plate. 
is rapidly performed and the results are uni- 


The operation 


form. 
The machine made by the Diamond 
Clamp and Flask Co., Richmond, Ind. 


1s 


While investigating smokeless powders, 
the Government is also looking for the most 
noisy explosive for salutes and signals. 
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“Prentiss” Filers’ Vise. 


Wi illustration of a 


‘* Prentiss”’ 


present herewith an 


vise, designed especially for 


filers’ use, and having specially deep jaws 


and a large throat opening. It is particu 
larly adapted to bicycle manufacturers’ and 
repairers’ use. It has a wrought-steel chan 


nel section for the sliding bar, and a swivel 


base. It is made by the Prentiss Vise Co., 
44 Barclay street, New York. 
- “-_- » 


A New Lathe Tool. 


Mr. E. A. 
street, Philadelphia, Pa., 
a lathe tool, the construc 


Warburton, 2,207 Memphis 


has invented and 


is manufacturing 
which will be understood from the 


tion of 


accompanying sketch. 


There is the usual stock which has a slot 
milled in one end, to which is fitted a tri 
angular piece of steel, having, of course, 


three cutting edges, either of which can be 
brought into position for use by removing 
the pin the 
place. The screw shown serves to hold the 


taper which holds cutter in 


blade in proper position, but is not an im 
portant feature of the tool except when the 


tool has been ground away considerably. 
The advantages of the tool, of course, are 
that forging is avoided, and that the very 
finest grade of steel can be used for the 
blade 

ae 


Death from an Emery Wheel, 


An emery wheel burst on October 8th at 
the printing-press factory of Robert Hoe & 
Company in this city, killing Robert Nobel, 
who was working at it. Reports seem to 
that 
excessive speed, but that the accident was 


agree the wheel was not running at 
caused by a rest that was pushed into con 
tact with it. 
——-4e———— 
Conference on Unification of Methods 
of Testing Materials of Construction. 
1895. 


ZURICH, SEPTEMBER Y-11, 


The last of these conferences inaugurated 
by the late Prof. J. Bauschinger, the 
after his death best attended 


first was the 





ld 


or ow 
wtf} i Ol 





TCT 


pili 
ti) 








CoRE-MAKING 


of the series, and was important in the re- 
sults achieved. Over three hundred mem- 


bers were present, and every country in 
Europe, except Turkey, was represented ; 
the U. S. Army was represented by Capt. 
O. M. Carter, Corps of Engineers, and the 


American Society of Mechanical Engineers 
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regretted 


It 


American engineering 


by Gus. C. Henning is to be 


that other societies, 
engineers and railroads were not represented, 
as the work is of the greatest importance to 
all of them. 

Six papers of special interest to readers of 
the AMERKK 


by the chairmen of as many sub-committees, 


AN MACHINIST were presented 


and we herewith give very short abstracts 
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FILERS’ 
of them and the discussions had, as it would 
require too much space to do more than 
that in presenting the deliberations extend 
ing over three days. 

Prof. L. de Tetmajer is permanent chair 
of Dr. 


Exner, of Vienna, was elected as chairman 


man the standing committee, while 
for the second day, supported by Professor 
Benetti and M. Poloncean as honorary presi 
and Prof. C. Zschokke, chairman for 
the third day, supported by Mr. 
Prof. N. Belelubsky as honor 


dents ; 
Gus. © 
Henning and 
ury presidents. 
Prof. B. 
mittee 13, reported on ‘‘ Comparative Bend 
ing Tests of Metal, and Appropriate and 
Simplest Measurements and Expressions of 
Ductility.” He described the 
chines used for this test (bending by ham 
the 
measurements which are made by various 
which of 
neutral angle 


Kirsch, chairman of sub-com 


various ma 


mer being inadmissible), and discussed 


curvature inner, 


fibre, 


observers, are, 


outer, and axis over 
which this curvature extends, and stretch of 


test piece on outer surface. 


JL ATTN 


) 


HHH 4 *! 


MACHINE. 


Two questions were presented : 

A. Which dimensions are to be measured, 
and how ? 

B. Which expression shall be chosen for 
flexibility? 

Question A. was not definitely answered ; 
general opinion was, however, for radius of 
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inner curvature, with angle of deflecti 


(Question B. was settled by adopting . 
A - 


Tetmajer’s formula as 


measures 


flexibility, in which « thickness, and 


radius of curvature of neutral axis, 


is 
termined by gages 

Professor Ledebur presented 
14 on 


Iron 


report 
* Valuatir 
Sti 


sub-committee 
of 
Wire produced by Immersion 


of Fragility and 


Acids, and of Methods for Tes 
ing Same.”’ 
It is well known in wire wor! 


that sulphuric and muriatic aci 
used for removing scale produ 
brittleness, but that storing it { 


~ 
ie coh ald | 





protracted restores «) 


tility. 


periods 


Johnson first called attention | 
pape 
published in ‘* Proceedings Roy 
Society,” Vol. XXIII, page 16 
He found that not only dilutio: 
of the above produced this effe: 
but 
likewise, 


these facts in 1875 in his 


solution of caustic soda d 


while nitric aci 
though attacking strongly, did not so aff 
iron (steel). Furthermore, brittleness 

largely increased when the wire is immers: 
in water through which a galvanic curr 
is passed ; the immersed end becomes the 


pole (hydrogen), while when acting as 


(oxygen) pole, it is not so affected. Th 
iron when immersed in warm water pr 
duces foam on the surface, and bubbles 
X 
i= 








7” % 
LA ——— 
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New Latug Too. 
hydrogen are evolved. After storing this 
brittle metal for some time these results 


Similar observations wer 


made by Hughes, ‘‘ Journ. Soc. Tel. Engrs 


disappeared, 


i880, Vol. IX., page 163, and Baedeck: 
‘Zeit. Ver. dent. Ing I888, page 18! 
the former showed that iron (steel) alo 


was so affected, and that the effect was i 


creased when the wire is put 1n contact wi 


Zn., making it electro-negative—in warm 


acid. Professors Roberts, Austen and Leds 
bur demonstrated that evolution of H. was 
the cause of brittleness (Stahl 7. Eise 


page 693, 1887). To determine how various 
kinds of iron (steel) are affected by iron, at 

how shape and size affected these changes 
of 
Martens at Berlin made series of tests, whi 
are reported in Stahl v. Eisen, 1887, pa 
681, and 745. The 
the following: Ductility and flexibility « 
decreased, and in proportion as_ thickne 


qualities, Ledebur at Freiberg, a 


i889, page results a 


decreases, and as immersion is prolong¢ 
Even very dilute acids were found to « 
crease ductility by two-thirds. 


Similar effects are even produced | 
vapors, although connection with a zi 
pole prevents corrosion. Effect of che 
ical composition was not determine 
although it was found that Si. decreas 
production of brittleness; high Si. cas 


iron is not affected, while steel springs co 
taining 0.75 per cent. were less affected th: 
He: 


ing to dull red, even for a very short perio 


those containing a smaller amount. 


removed this brittleness entirely, while st: 
ing does so only partially. 

This brittleness cannot be determined | 
the tension test, but must be proved | 
bending or torsion test. 

Further tests made on the plan of tho 
mentioned are recommended. 

Stone’s method of testing brittleness a1 
ductility was recommended for the above 

Prof. A. Martens, of 
of sub-committee 15, reported on 
tion of Methods of Microscopical Investig 
tions of Structure. Possibility of a Standar 
Method.” 


Berlin, as chairm 
‘* Exami 
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The essential points of this report agreed 
to by H. M. Howe, F. Osmond, G. Guille 
min, H. Wedding, the chairman, A. Ledebur 
and H. Behrens, are as follows: 

1. Although microphotography cannot 
yet be used the same as tension tests and 
chemical analysis, it isa valuable adjunct 
to them and serves to open new and valuable 
sources of information. 

2. That the conference declares that uni- 
form methods for making microscopical ex- 
aminations are very desirable and should be 
established ; and similarly to procure a re- 
liable source of materials for grinding and 
polishing. 

3. That the work of sub-committee 15 can- 
not be considered as concluded, but that it 
will rather remain a continued task for the 
conference ; it is therefore considered advis 
able toask for acontinuance of the com 
Its next task 
should be the publication of a report on the 


mittee with increased forces. 


present state of microphotography of metals, 
the editing of which should be left to H. M. 
Howe, of Boston, Mass. 

Professor Golluer, chairman of sub-com 
mittee 17, presented a report on ‘‘ Methods 
of Testing Welds and Weldability of Lron 
and Steel.” 

The following conditions were proposed : 

1. Butt welds are to be used rather than 
scarf or lap welds. 

2. Clayey sand is to be used for wrought 
iron, aid powdered heavy spar for steel. 

3. Proper amount of heat is to be gener- 
ated as experience teaches, by use of char- 
coal in a blacksmith’s fire. 

4. The welds are to be made by machines, 
by application of pressure rollers, and not 
by hammering. 

5. For welding boiler plate, 4 inches width 
is to be used in standard test pieces, 

Methods of testing to determine the weld 
ability of materials are to be as follows : 

1. Mechanical test of resistance, to de- 
termine tenacity, elongation after rupture, 
reduction of area after rupture ; 
and homogeneity. 

2. Bending and twisting tests to prove 
the perfection of weld, at least of external 
fibers : 


resilience 


(a) Tension tests as heretofore adopted by 
the conferences were to be used to determine 
resistance. 

(b) Uniformity of welds, to be tested by : 

(aa) Cold-bending test at weld, up to rup 
ture, as defined in reports of conferences. 

(bb) Winding test of weld while hot. Both 
of the latter are to be made by machines. 

These propositions were not entirely 
agreed to, and hence it was resolved to con- 
tinue the committee in order to give them 
more time to study the subject and to re- 
port at the next conference. 

The last paper was one by E. Schroedter, 
representing the association of German roll- 
ing-mill men, who offered a proposition to 
the effect that ‘‘the conference shall search 
for ways and means of introducing Inter 
national Standards for Quality, for Tests and 
for Inspection of Iron and Steel of all kinds.” 
It did not appear that this was a matter en- 
tirely within the province of the conference, 
as only one part of the propositions had 
heretofore been considered a proper subject 
of consideration. It was, however, decided 
to turn the whole matter over to the stand- 
ing committee, to report at the next’ meet- 
ing, which isto take place in September, 
1897, at Stockholm, Sweden. 

Gus. C, HENNING. 
———_ oe —_—_——_- 


If you think no good steel shows a coarse 
grain in the bar, what are you going to 
make your large dies out of ? 

Take, for instance, bars 5 inches, 6 inches 
or 8 inches square, looking quite coarse in 
the grain, and very often coarser toward the 
center of the bar thin on the edges. 

Don’t let anyone fool you with the sight 
of a fine-grained piece of steel, and think it 
is necessarily very good. 

It may be good steel, but this fine grain is 
readily obtained by finishing the bar cool 
under the hammer. 

The smooth, waxy look of a freshly 
broken alloy steel (most self - hardened 
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steels are alloy steels) is quite a different 
thing. 

It is not wise to attempt the hardening 
of large dies or large pieces of steel in any 
form, unless you have suitable appliances 
for heating and cooling them. You had 
much better send them out to some one 
who has a good furnace for heating, and 
large tank with moving water for cooling 
There is risk enough under 
any conditions. The great risk of heating 


large pieces. 


large pieces in the ordinary forge fire is that 
some parts get hot enough to dip before 
others are ready, and after that some parts 
generally get too hot, and the results are 
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TEMPERING Diks.—F1eG. 1, 
disastrous. Jrregular heating, no doubt, 
spoils nearly as many tools as overheating. 

Any shop which has enough tool dressing 
to keep one or more men busy, should have 
a suitable furnace for heating steel, espe 
cially for hardening. Such a furnace is 
inexpensive, and its use will greatly improve 
the life and work of tools carefully heated 
in it, while its cost will be saved in a few 
months.—Sparks From the Crescent Anvil. 

ee 
Tempering Dies. 


By JoHun RANDOL 


There is very often trouble in the harden 
ing of large pieces of steel, and small pieces, 
too, for that matter, but as soon as a die 
reaches a weight of eight or ten pounds, so 
that it is a little beyond the ordinary tool 
smith’s size, there is always some anxiety 
about the hardening, and I think few tool- 
smiths plunge a die of their own making 
into the hardening tub without listening 
for the ‘ which, as the work cools, 
indicates a hardening crack. Hence the 
almost uniform success of Mr. Champney 
in hardening dies, as described in the 
AMERICAN Macuinist of September 26th, 
makes every detail of his practice worthy of 


singing ” 
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Fig.2 
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ney’s hardening tub, which is a most inex 
pensive affair, and should find a place in 
every tool room where work of any size is 
to be hardened. The only use of the two 
overhead barrels (see Fig. 7, page 762) is to 
furnish a reservoir to supply the large pipe 
opening underneath the grating in the tub 
in Champney’s shop the water supply from 
the street main is through a very sniall pipe 
which would not supply, directly, a stream 
of such size as his work demands in harden 
ing, hence the use of the overhead barrels 
filled by the small upright pipe shown in 
Fig. 1. The tub might be piped directly 
from the street main with a pipe of suffi 
cient diameter to give the requisite tlow, 
though an overhead reservoir 
in the shop is more certain in 
use, as the flow from a street 
main wight fail at a critical 
moment. 

Fig. 2 is a hand sketch of 
the grating on which the 
work is supported while 
cooling. The large bent rods 
which support the small cross 
wires were perhaps @ inch 
round iron, and the = cross 
wires were very small, pet 
haps No. & or 10 Birming 
ham gage. The importance 
of the smallness of the diam 
eter of the cross wires is 
evident, as the upward flow 
of the water against the sur 
face to be hardened should 
meet the least obstruction 
possible. The bottom of the 
grating stands, in Champ 


about 2 


ney’s tub, inches below the 
water line as determined by the over 
flow notch leading to the waste pipe. This 
is also an important feature, as the water 
heated by cooling the die is thus taken 
quickly away, instead of standing on top of 
the body of cold water in the tub, This 
general arrangement of work grating and 
underflow pipe is well known, and Mr. 
George F. Ballou informs me, was, and 
probably yet is, in use at the Waltham 
shops, and probably in many other places. 
There are, however, a great many tool 
making establishments where it is unknown, 
Mr. Champney’s method of hardening thick 
dies by cooling the bottom first until the 
die is hardened about half way up, is also an 
The effect 
is, of course, to first contract the bottom of 


important detail of his practice. 


the die, then, when the die is turned top 
side down on the grating, and the flow of 
hardening water enters the open cavity of 
the die, there is, of course, much less dan 
ger of cracking by the sudden contraction 
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TEMPERING DIEs. 


attentive consideration. It was not correct 
to say that Mr. Champney never cracked a 
die in hardening. 
‘*Why, I never crack a die,” and it was so 
written; but he afterward corrected this 
broad statement (too late for change in the 
first article), and said that he had cracked 
more than one die in the hardening tub, but 
he so seldom had trouble of this sort that, 
speaking in general terms, he used the words 
printed, and added that he never felt any 
uneasiness in this matter of hardening any 
piece whatever, either as to breakage or 
want of uniform hardness of surface. 

Fig. 1 is from a photograph of Champ- 


He said in conversation, 


of the rim of metal which forms the thick 
walls of the cavity, because the thinner 
part has only to follow the already cooled 
thicker part, as the top thinner part shrinks 
in cooling. It is quite clear that this 
method of cooling the bottom of the die first 
is much less liable to cause a fracture than 
if the whole die were plunged bodily into 
the water; in that case the thinner parts 
would infallibly cool first, and would be 
forced to drag the thicker parts together by 
the shrinking of the thinner parts, which is 
a case of putting the weaker to overcome 
the stronger, and hence bad practice. The 
strains set up in rapidly cooling a mass of 
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metal are very great; so great that the 

hardening crack’ might well be expected 
to be the rule rather than the exception in 
hardening pieces of unequal thickness, or in 
pieces of any form, The outer surface cools 
first and contracts first ; this contraction is 
instantaneous and unavoidable, and, as the 
hardening of a piece of tempered steel sel 
dom exceeds a quarter of an inch in depth, 
in pieces of any size, the effect is to make 
this thin outer shell of cooling steel com- 
press the interior mass of the block under 
treatment. Viewed ip this light, the forma 
tion of surface cracks in hardening dies is 
not at all surprising 

Mr. Gilmer Crowell, of 294 Graham street, 
Brooklyn, who is a very successful hardener 
of dies, pursues the following method: The 
work is heated in a cast-iron tube built into 
the furnace, as shown in Fig. 3. This 
furnace was the outcome of a long course of 
experiments with heating steel, to be hard 
ened, in baths of melted metal. The fa 
miliar pot of melted lead for heating work 
to be hardened has the very great advantage 
of giving an exactly even and easily regu 
lated temperature, but was abandoned by 
Mr. Crowell because of imperfections in his 
tempered work, which he believed due to 
sulphur, and perhaps other impurities, in 
the lead bath, which he thought were trans- 
ferred to the steel in course of heating, and 
so injured its quality Fig. 3 shows a 
section only of Crowell’s heating furnace, 
Which may be made of any length desired. 
The front and rear walls are pierced with 
openings large enough to take in a cast-iron 
pipe of from § inch to % inch in thickness, 
and of a diameter sufliciently great to allow 
the largest piece to be tempered to slide 
freely inside the pipe. If memory serves 
correctly, the furnace as seen was double, 
having a pipe in one division of 5 inches or 
6 inches internal diameter, and in the other 
division a larger pipe, perhaps 8 inches or 
inches in diameter ; Mr. Crowell preferred 
to have the work pretty nearly fill the tube, 
so that the heating would proceed equally 
from all sides, instead of mainly from the 
bottom, as would be the case if the pipe 
were very much greater in diameter than 
needed to admit the work. For cooling his 
work, Crowell used simply a large barrel 
full of water into which he plunged the 
piece of hot steel to be hardened, nearly to 
the bottom, where he held it still while it 
cooled. Mr. Crowell gave the even and 
easily regulated heat obtained by use of the 
pipe credit for his uniform success in harden- 
ing, and also in tempering. It is no un 
common experience in tempering or ‘‘ draw 
ing” hardened work, to have a crack appear 
in a piece which seemed to have undergone 
hardening without injury, and as this never 
once occurred to any work which Mr. 
Crowell heated for inside the 
hot pipe, he believed that fracture in course 


‘ drawing” 


of the subsequent operation of tempering 
was due to unequal expansion produced by 
heating from the bottom only while drawing 
to color The cast-iron pipes used by 
Crowell were quite durable even when used 
constantly, and their low cost made their 
occasional renewal a matter of no impor- 
tance. It is well known that cast-iron ata 
red heat is almost perfectly transparent to 
gases, which pass through it when in that 
condition with the greatest facility ; hence 
it may be possible that a sulphurous coal 
would not be safe to use for heating Crowell’s 
form of tempering furnace; with either 
hard coal or common soft smith’s coal the 
results were most satisfactory. 

In a very small book, entitled ‘‘ Secrets of 
Watchmaking,” printed about thirty years 
ago, and sold by its author in person at $5 
per copy, a method was given by which 
small pieces of steel can be hardened and 
drawn without change of color or loss of pol 
ish, by packing up the pieces to be hurd- 
ened in brass filings in an iron tube having a 
cap screwed on each end; one cap is removed 
while the work is packed in brass filings in 
the tube, and screwed back in place before 
the tube is put in the fire to heat, care being 
taken to have the tube filled full of work and 
filings before closing it, so that the cap will 
screw down tight on the filings without leav- 
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ing an air space inside The closed tube is] tions was held by many of the old-fashioned 
then heated, quenched and drawn to color,| workmen to be of great importance in im- 
is if the tube were the work itself; the work | parting toughness to the steel; many gun- 
being hardened and drawn inside the tube] smiths in the days of home-made rifles and 
the same asif it were treated openly, but un-]shotguns believed that main springs fried 
dergoing no change of appearance whatever. | for an hour in smoking hot lard in a frying 
Small pieces can be made extremely hard by pan on the kitchen stove were far less liable 


which is a 
considerable size 


vailable for work of 
I believe, 
the watcb factories. If 
will doubtless be 
the 


this method to break than if they were simply ‘‘ blazed 
off” in the usual manner, 
self that repeated 


prove such low tempers as 


ind is regularly and I know my 


used in some or all of ‘‘blazings” greatly im 


this belief is erroneous it are required for 


promptly corrected by some of readers 
of the 


It may not be 


screwdrivers and work of that class. 


AMERICAN MACHINIST. Champney, however, declares emphat- 


ically in favor of quick heating and quick 
drawing. 


venerally known that sim 


ply drawing to color without previously It is well known that a tempered 
die will sometimes crack with a considerable 
report after it is all cold 
self on the bench, greatly to the discompos- 
the 


himself on 


hardening, bardens and _ stiffens some forms 


of steel very efficiently. A maker of those and standing by it 


short, thin saws used in jig sawing, whose 


work was in 


Michigan, sold 


great favor in Grand Rapids, [ure of workman who is congratulating 


a very handsomely colored a successful termination of his 


saw at such alow price that I said to him I}labors, and it would seem that too rapid 
should think the hardening alone was worth]|heating and drawing might tend to this 
more than his price for the article, to which} most unpleasant surprise, but Champney 


he replied by saying that his saws were not] was decided in his statement that speed was 


hardened at all, but were merely put in anfa factor of good die tempering. 


oven after finishing and baked to straw color, —" 


——-- 
and thereby made very much harder than] International Industrial Exhibition of 
before, and having their durability increased the South African Republie. 


Investiga - 

Charles P. de 
the which is 
Johannesburg, South 


tenfold over that before baking. 
orrectness of the sawmaker's 
which 


tion proved the « Garno, director general of 
to be held at 


Africa, informs us that 


seemingly absurd statement; saws exhibition 


before baking had hardly any elasticity, 





a good spring after being baked to straw]|the exhibition will open in April, 1896, at 
color, the temperature being raised very|the Agricultural Grounds, within ten min 
gradually so that the work was along time]utes of the city, and will continue for six 
in the oven, and the jig sawyers of Grand| weeks. The price of space will be ten 
Rapids preferred these saws to any others. | shillings ($2.50) per square foot. 

The influence of time in tempering opera It is expected that the exhibition wil! 












OF 


EATING & VENTILATING 


at’ LARGE BUILDINGS: “ 
Cuicaco Orrice,22 W.Rawoorpa Sr. 


TEEL 


NO BETTER MADE ANYWHERE. 
BRADLEY HAMMERS. 


If you plate, draw, square, taper, 
manner of die forging in iron or steel, 
for itself by what it will save over 
right and Strap Styles. 


BY A FORCED 
CIRCULATION OF WARM AIR. 











of remarkable purity 
and strength for 
costly tools and dies. 








PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N.Y. 








swage, collar, spindle, or do any 
a Bradley Hammer will soon pay 
any other similar tool. Helve, Up- 
Send for circulars. 


THE BRADLEY COMPANY, 


SYRACUSE, N. Y. 


STEEL CASTINGS 


THE JOHNSON COMPANY, 


HEAT YOUR WORKS 


BY THE 


“BLOWER SYSTEM.” 
B. F. STURTEVANT COMPANY, : 


Boston, New York, Philadelphia, Chicago, London, Eng. 


RATUS 
Soe ae RING, HEATING. 


GARDEN CITY FAN CO... 


_, MANUFACTURER? > EXHAUST FAN a OS 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 








OF EVERY DESCRIPTION. 
MADE FROM BEST 
OPEN HEARTH STEEL. 


Send for Estimates. 
Johnstown, Pa. 





FOR FULL INFORMATION AND 
ESTIMATES ADDRESS 








SEND FOR CATALOGUE E 















afford 
can builders of mining and other machinery 


an excellent opportunity for Ameri-}ence between loose cylinder rings and the 
sound caused by friction. 

Asto J. F. B The Key- 
stone hotel at this place has a hydraulic pas- 
and the pump used to main- 
‘*Duplex,” size 12 
The press- 


to introduce 
rapidly 
already large 


their products in a new and and his trouble. 


very developing country, where 
senger elevator, 
the 
inches by 7 inches by 10 inches. 
ure carried on the water tank is 100 pounds, 
the pump is controlled by a Fisher 
pump governor. 

have had the 


I examined all 


amounts of American machin- 


ery have gone. tain pressure is a 


lt 


The Groaning of the Pump. 
——_— and 
Some time a I noticed 


by J. F. B., 


the cause of 


igo a que stion (325) 
same trouble with 


parts of the 


Now we 
this pump. 


Spokane, asking 


the 


Washington, 
groaning in his pump cyl- 


inder. I also read an answer by Mr. W. K.| steam ends for the trouble, but did not find 
Howell, of Kansas City, Mo. it. I noticed that it only occurred during 

Mr. Howell suggests that J. F. B. has] the time that the pump was doing the least 
loose cylinder rings. Does Mr. Howell] duty and running the slowest. So I came to 
know the difference between the “click” of] the conclusion that the trouble was caused 
loose cylinder rings and the groaning or]in the following manner: When the water 


two metallic sur- 
without 


grinding noise caused by pressure was standing at 100 pounds the 
pump entirely, 
and it kept moving slowly all of the time, 
and the amount of condensation was so great 
that a medium or light grade of cylinder oil 
washed and would not keep the rubbing 
lubricated ; then I changed and 
used a much heavier oil with a higher fire 
test, and I found that it removed the trouble 


THE DEANE oor no.voxe) 
Tank Pumps 


ALL STYLES. 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
Send for ‘‘ THE DEANE SPECIALTIES.” 


' "ERIN ” AGREW PLATES, 


For Machinists, Electricians, Bicycle 
|. Repairers, &¢., Adjustable Dies with Guides, 


SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. 6O., 
Greenfield, Mass., U. S. A. 


FOUR POINTS! 
DESIGN! WORKMANSHIP | MATERIAL FINISH! 


All these are o 


faces rubbing against each other, governor never stopped the 
proper lubrication ? 

of the MAcuHINtst that 
contains Mr. Howell’s communication, 
article entitled 
Pump.” 
read that 


° . . 
hearing. until 


In the same issue 
is an 
‘*The Phonograph and the 
I would suggest that Mr. Howell 
article and cultivate his sense of 
he can determine the differ- 


surfaces 
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LIGTNING 
3 MACHINE SCREW PLATE 
WIT H TAP WRENCH 


1 ow Be 











omprisec lye the make-up of our lathes and are the four 





necessary points in the construction of a ge bod tool. Add to these a 
FIFTH and a very important « ne, the price, which we make very 
low to prompt cash buyers, and you have the’ story. Our catalogue 


will tell you all about our Jathes, planers, shapers, etc, 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST., CINCINNATI, OHIO, U. S. A. 
THE MASON REGULATOR Co. 


° 
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Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear —.. 

1896 Gear k, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass 

and 125 South lith 8t., 
Philadelphia, Pa. 

and 86 Seneca St., 
Cleveland Ohio. 


GRANT 
PRESSURE. 


Specially 
Adapted 
for Houses. 


Write for Prices. 








Foot-power 
Star# Screw Cutting 
Automatic 
Lathes cro ree: 
9 and 12 inch Swing. 


l 
i New Designs. Novel Features. 
’ Send for Catalo.ue B. 


SENECA FALLS MFG.COMPANY 
687 Water St., Seneca Falls, N.Y. 












Practical Information upon Air 
Compression and the Transmis- 
sion and Application of Com- 
pressed: Air. 
By FRANK RICHARDS, Mem. A. Ss. M. E. 


205 Pages, I12mo. Cloth, $1.50. 


JOZIIN WILEY sg SONS, New York City. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCBEASED SPEEDS. FEWER GBINDINGS. No WASTE in redressing 


SoLeE REPRESENTATIVES IN THE UNITED STaTEs. 
B. MM. TONES wt CO... 
BOSTON: i! & 13 Oliver St., NEW YORK: i43 Liberty St. 


ri. W. JOHNS’ 4 ASBESTOS 











SECTIONAL 
PIPE 
COVERINGS. 


NON- Senavarne Countian FOR STEAM AND Hot WaTER P'PeES, BOILERS, ETc. 
ASBESTOS BOILDPR COVERINGS. 


H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building = Fire-Proof Paints. Liquid Paints, 


Asbestos Roofing, E 
87 MAIDEN LANE, N. Y. Jersey City, a PxiLaceypria, Boston, London 
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at once, and enabled me to use a much 
smaller quantity of oil than I had been 
using. At the time I took charge of this 


plant, it had only been in use two months, 
and I run it fora year and never had any 
further trouble. And it has been running 
now nearly three years and it never ‘‘ howls” 
any more, unless the engineers get hold of 
oil that has not got body enough to stick. 


Joplin, Mo. U. 8. Kre, M. | 


NEW GATALOGS. | 


“tian re are three sizes of ‘Standard ( ‘atalogs. 9’ 
6” X 9’ and 4%" 
size for machinery catalogs. 
or smaller 











x 12”, 


"a 9’ 


<x 6’. We recommend the 6" x 
When they must be larger 
r, one of the other standard sizes should be 


adopte dif possible, 


We have received from the Betts Machine Co. 
Wilmington, Del., a pamphlet illustrating and ée. 
scribing their latest construction in boring and 
turning mills. It is 6A,/’x9%’’, and can readily be 
trimmed to standard size, 6’’x9’’. 

The Diamond Machine Co., Providence, R. I., 
have issued a pamphlet illustrating and describing 
their improved grinding machines of various types, 
the leading one of these being the machine which 
we illustrated and described in our columns a short 
time ago. The others are also machines for special 
purposes. The pamphlet will be sent to all who 
are interested on application, and is 6’’x94’’, and 
can be readily trimmed to standard size, 6x9. 

The Jos. Dixon Crucible Co., Jersey City, N. J.. 
issue a small pamphlet, the important feature of 
which is a number of letters received from prac- 
tical men, engineers, machinists, etc., who have 
had various experiences with Dixon’s pure flake 
graphite, as a lubricant for bearings. The pam 
phlet will be found interesting and valuable to 
those who have to do with machinery, and is sent 
to any address on application. It is 53¢’’x67%’ 

The Gibbs Electric Co., Milwaukee, Wis., send us 
a pamphlet illustrating and describing the various 
forms of electric motors made by them, and which 
are intended for a variety of service. We note 
that the first of these, ‘* Type A.,”’ is designed to 
be used either as a motor or dynamo. These 
motors are extensively used in industrial estab 
lishments, and the catalog is sent to those inter- 
ested upon application. It is standard size, 6’’x9’’. 

The Whiting Foundry Equipment Co., 1522 Mon- 
adnock Block, Chicago, Ill., send us an illustrated 
catalog which is devoted exclusively to the various 
forms of cranes and other hoisting and conveying 
apparatus made by them, and especially adapted 
to foundry use. Every foundryman will find things 
of interest and value to him in this catalog. It is 
standard size, 6’’x9’’, and is sent to those interested 
on application. 


The Ingersoll-Sergeant Drill Co., Havemeyer 
Building, New York, have issued *‘ Catalog No. 40,”’ 
which is a large and fine publication of its class, 
setting forth fully the points connected with the 
line of machinery built by them, which includes 
rock drills, air compressors, and a large variety of 
machinery and appliances used in quarrying, 
mining and similar operations. Though the cata- 
log is a large and expensive one evidently, the 
company inform us that they will senda copy to 
anyone on application. It is 814’’x1044”’, 


The Robb Engineering Co., Amherst, N. S8., have 
issued a new catalog illustrating and describing 
their well-known Robb-Armstrong engine, which 
has been the subject of an illustrated article in our 
columns, and is classed among the high grade, au- 
tomatic engines. The catalog is well illustrated, 
and will be found of interest to all who are con- 
cerned with matters of power generation. It is 


sent to those interested on application, and is 554” 
x914”. It could as well have been standard size, 
6’’x9’’, and possibly was intended to be so. 

We have received fromthe Jones & Lamson Ma 
chine Co., Springfield, Vt.,a copy of the fifth edi- 
tion of their catalog, entitled ** Rapid Lathe Work.” 
The mechanical execution of this fifth edition is 
even finer than the previous editions, which, 
many of our readers know, is saying a good deal. 
It isa most elegant thing in both illustration and 
text, and tells about all ashop manager may wish 
to know regarding the Hartness flat turret lathe 
short of the knowledge to be gained by its actual 
use in hisshop. It is sent to those interested on 
application, and is standard size, 6’’x9’’. 

The Correspondence School of Technology, 
Cleveland, Ohio, sends us a catalog, outlining the 
work done by that institution in the education of 
those who for some reason are not able to attend 
the regular and wish to pursue 
studies in the various technical branches. The 
branches taught are Electrical Engineering, Steam 
Engineering, Bridges, Roofs and Iron Structures, 
Surveying and Road Construction, Mechanical En- 
gineering, Hydraulic Engineering and Advanced 
Mathematics. The catalog is sent to those inter- 
ested on application, and is standard size, 6’’x9’’. 


as 


schools, who 











The Buescher Mfg. Co., 
was recently destroyed by fire, 
built. 


of Elkhart, Ind., which 
will shortly be re- 


The Acme Coupler Co., of St 
cently been incorporated by J. ¢ 
Louis Hinsman. 

The Baltimore (Md.) Malleable Iron & Steel Cast- 
ing Co. has commenced work on its new building, 
which is to be 40x210 feet. 

The Empire 
Me., has been 
George E. 


Louls, ] Mo., has re- 
. Chouteau and 


Manufacturing Co., of Portland, 
formed, with $100,000 capital, by 
Hogan and Jno. G. Cummings. 

Frank Hickok and others have incorporated the 
Hickok Lumber Co., at Ogamaw, Ark., to operate 
saw-mills, with a capital stock of $50,000. 

The Shickle, Harrison & Howard Iron Co., of St. 
Louis, Mo., will shortly erect a new steel foundry 
and cast-iron pipe plant. A large machine shop 
will also be built to the works. 

The Empire Metal Wool Company, of New York 
City, has been incorporated to manufacture metals 
and metal goods, with a capital of $30,000, by 
Alfred Haven and Sigmund Feust,of New York 
City, and Henry Ganz, of Orange, N. J. 

The Wilson-Bates Electric Company, of New 
York City, has been organized to manufacture tele 
phones and all kinds of electrical or magnetic 
machinery, with a capital of $1,500, by Wm. C. Wil- 
son, George B. Bates and Henry G. Issertel, of New 
York City. 

The New York Fare-Register and Supplies Com- 
pany, of New York City, has been organized to 
manufacture fare registers for passenger cars, with 
a capital of $50,000, by Andrew H. Hogg and James 
Brady, of Brooklyn, and William K. Jewitt, of New 
Brighton, 8S. I. 

Mr. John Platt, 97-103 Cedar street, New York, 
has been appointed representative in the United 
States of Messrs. John I. Thornycroft & Co., of 
Cheswick, England, and will attend to matters 
connected with the introduction of the well-known 
Thornycroft boilers in this country. 

The Berlin Iron Bridge Co., of East Berlin, Conn.. 


store room for the 





have just completed a new 





DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON 


FILE. eae 







VARIETIES FILES 
‘xX. F.) & iNCREMENT CuT FILES. 








ROOT’S FORCE BLAST ROTARY BLOWER. 


For Pounoee. SMITH SHOPS, PN 
UBES, VENTILATION, ETC. — 





SLOW SPEED, 





BEST 
ours MECHANICAL 
, 
°ERFECTLY ee 
BALANCED, TION. 
“.H.&F.M.ROOTS Manutaotu 
*CONNERSVILLE, IND. 


Chicaco Office: 1405-10 Manhattan Building. 
“OOKE &CO.,, Selling Agents, 





163 & 165 Washington St., NEW YORK. 
SD Writing Please Beeuen This Paper. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
, 810 Walnut St., Philadelphia. 


¢#~ Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern- 
making and all wood- 
working. 
CaTALOGUE FREE! 


FOX MACHINE CO., 
325 Nor. Front St., 








Grand Rapids, Mich, 
195 Finsbury P. 
toon faglena 


Hartford Rubber Works, a new 
Norwalk Tramway Co., at South 
and alsoa new generator house for the Burlington 
Light Co., at Burlington, Vt They 
work as very brisk in all departments 


ear house forthe 
Norwalk, Conn., 


Gas report 


Messrs, A. L. 
of the 
of playing cards of fine quality 
cents in Stamps. ¢ 
sell ata considerably hig 
On the backs of these cards 
less design 


Ide & Son, Springfield, I 
Ideal steam engine, 


L., builders 
sending out packs 
ul eipt of 10 
ards of equal quality 
in the 
instead of a meaning 


are 
on ret 
postage 
rher price 


stores 


fine half-tone eng 


are ravings of vari 
ous styles of the Ideal engine. 
The Fred J. Meyers Co., of Hamilton, Ohio, ex- 


tensive manufacturers of wire ¢ are making 
an addition totheir plant for the purpose of manu 
facturing bicycles. They will 
to five thousand wheels per year 

patent tire on their wheel which 
success. They expect to be in operation by the Ist 
of November. They have placed their order with 
the Lodge & Davis Machine of 

nati, Ohio, for their hub machines, sere 
chines, milling machines, and 


oods, 


turn out 
They 
promises to be a 


from four 
will use a 


Cinein 
w ma 
other bicycle tools. 


rool Co., 


Mr. E.G. Hoffmann, who will be remembered as 
the inventor and designer of a very remarkable 


ball-bearing caster made of sheet 
illustrated in our paper some time ago, 


steel, which we 


and also of 


a, possibly, still more remarkable machine for 
making steel balls, has organized the Hoffmann 


Machine Co., which will equip shops at Amsterdam 
avenue and 143d street, New York City. In this 
shop the new company will construct a large num 
ber of Mr. Hoffmann’s special 
and will go very largely into the manufacture of 
steel balls, and other articles adapted to be mann- 
factured on this machine, such as chain pins and 
oth screw machine work, particularly that 
which requires to be finished on both ends 


screw machines, 


ier 


sales of the “Ideal” engine 
City of Harvard, Ill 
, one 15xl4. Penitentiary 
Yuma, Ariz., two 8x10. Williams, 
»., Detroit, 12x12. City of 
13x12, Cupples Real 
uis, 10 and 16x12. Reisch 
Springfield, I[l., 8x10) (n 
St. Louis, one 10 and 16x12. 
Wis., 5x6. Hun- 
11x12. E. Tosetti 
Village of Aitkin, 
o., Peru, Hl., 
Los Angeles, Cal., 
Minn., 8x10 
Central R. R., Chi 


Recent 
made as follows: 
City of Paris, Ill 
nix, Ariz., and 
Davis, Brooks & 
Astoria, Ill., one 
Estate Co., St. L 
Bros. Brewery, 
heuser Busch Brewery, 
Cc. L 
ter, Glen & Hunter, 
Brewing Co , 
Minn., 
8x10. 


have been 
x10 
at Pnoe 


one 
Samuel 
one 


one 


Kellogg, Oconomowoc, 
Detroit, 
Chicago, one 5x10. 
13x12. Illinois Zine ¢ 
Machinery Supply Co., 
one 13x14. Village of Cloquet, 
A. W. Sullivan, Gen. Supt. Lil 


one 
one 
one 


one 


one 





cago, one 10x10. Feldhauser Building, Denver, one 


12x12 and one 9x10, Mack Building, Denver, two 
1ixiz. Tecumseh Electric Light Co., Tecumseh, 
Mich., one 10 and 16x12 





Machinists’ Supplies and Iron. 





New York, October 12, 1895. 
Iron—American Pig—We quote standard North 
ern brands, $14 to $14 50 for No. 1; $18 to $13.50 
for No. 2: $12.75 to $13.25 for No. 2 Pla, and 
$12.50 to $183 for Gray Forge. Southern brands, 
$i4 for No. 1; $15 50 to $13.75 for No. 2; $13 to 
$13.50 for No. 3; $13.50 to $14 for No. 1 soft: $18 
» $13.50 for No, 2 soft; and $12.50 to $12.75 for 
Foundry No. 4 
The 


to Sige 


4 


Antimony 
quoted at Se, 
at 67¢c 


Lard Oil 


market is quiet. Cookson's is 
; Hallett’s at 7¢c., and Japan 
ese 
Prime City is quoted at 50c, to Ste. 
Copper—The market shows signs of improve 
ment. Lake Copper has been sold at 12¢., and for 
small lots 1244c. has been realized, Casting Copper 


is held at 114¢c. to 114. 

Lead—The market is firm. Common Domestic 
has been sold at 3.35¢c. Sellers are now holding out 
for 3.3744e. to 3.400 

Spelter—The market ts oy bay weak. Good 
brands are quoted at 4,20c. to . New York de 
livery. 

Tin—The market has a firm tone, but business is 
light. For early deliveries 14.60c, to 14.65e. is 
asked, 





The Greenerd Arbor Press. 


PATENTED DECEMBER 1, 1891. 
‘Yor Sale at Manufacturers? Prices by 
180 to 188 Washington St., BOSTON, MASS. 








A. J. WILKINSON & CoO., 


SE\ID FOR DESCRIPTIVE CIRCULAR 





LECOUNT’S 


Amateur’s Size, 
Taking anything from 
# to 1 inch inclusive. 
2 Sa ee ee $5.00 
Pate ated Dec. 25, 1877 
IF YOU WILL TRY THIS TOOL YOU 


NEW EX 


These goods are for sale by CHAS. CHURCHILL & CO. 





PANDING MANDREL. 


Machinist’s Size. 


No. PRIcB 
1 isevensds ot in. $10 
ees vlan 1 4% 14 
3 m°s * is 
4 (with se rews) 2 sae 

3 “4 “ 44 


WILL NOT REGRE T THE EXPENSE. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER, 
. Ltd. 


21 Cross St., London, England. 





EICHBURG 


MACHINE WORKS, 


FITCHBURG, MASS., U.S. A 


LATHES, 
HOR 
DRILLS. : 
PLANERS. BORING 
AND 
SPECIAL MACHINERY oriiins 
DESIGNED and BUILT —wmaguing. 


TO ORDER. 


CATALOG E 40 in. Swing. 












FOUNDERS AN 
PROVIDE 


34,260 lbs. 
36,420 ‘‘ 


34,390 lbs. 
34,650 





BUILDERS IRON FOUNDRY, 


We can guarantee that our castings will be uniform and of high tensile strength, 
Tensile strength of ten specimens take 
32,600 lbs. 

2,460 


DeVeVesesesesse 








D MACHINISTS, 


NCE, R. I. 


n from an air furnace heat: 
33,200 lbs. 


“é 


34,400 Ibs. 


“é 


36,550 36,700 





FOR SALE. 


A Large Manufacturing Plant lately used as a Bi 
cycle Works. Large part of Shafting and Pulleys 
already in position, that Machinery could be 
attached and operations begun at once. This prop- 


sO 


erty, with water power, is well adapted 7 many 
kinds of manufacturing purposes, and will be sold 
cheap. For further information address, "JAS. 


DICKSON, 98 ith St., Pittsburg, Pa, 








FOR 


ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 


TOOLS, 
DRILLS, 
DIES, &c. 











WORTHINGTON STEAM PUMPS 


FOR ALL DUTIES. 














=, 
HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St, DETROIT, 155 Jefferson Ave. 
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“i WAN TED* 
-+- 
“i 
* Si/ lion and Hel} ’ rlead 
niler this head ey ents a line 4. nev 
fin ihout sever ords make a lin / Cash and 
1 he sent foreach wenot toa thar Saturday 
, ’ r I { vd 
, foru / 
TO SUBSCRIBERS, 

On and after July 4th this paper will give tw free 
nsertions under this heading t those in want f 
positions The advertisement t py a space ft 
more than five lines Additional space r insert 
must be paid for in advance at regular rates 
c 

Wanted—Bright, active machinists to canvass 
for subscription to American Macnarnist, liberal 
commission. Address, with refs., Subscription 


203 Broadway. N. ¥ 
Address B., 


Dep't, AMERICAN MACHINIST, 


Situation wanted by 
care AMERIC 


patternmaker 
AN MACHINIST 





Draftsman with shop and oftice experience and 
technical education wants pos. O. M., Am. Macu. 
Draftsman, mechanical, general machinery and 
pumps; Al refs Box 139, AMERICAN MACHINIS' 
Wanted \ ist< 
ight job’ng work. J 


A graduate of te 


accustom’ d t« 
N.Y 


echnical school wants position in 


lass gen’l mach., 
Erlandsen, 172 Center St., 


mechanical or electrical engineering; not afraid of 
work Address Box 5, Bluff Springs, Illnois 
Wanted— Draftsman, with experience on freight 
ind passenger Car,r work state age, expenmence 
and salary expected. Box 143, AM. MACHINIST 
Millwright and patternmaker, accustomed to 
general mill repairs competent as foreman Al 


references. X. Y. Z., AMERICAN MACHINIST 


A good, live machinist th 
help in a small shop running 
doing repair and special work 

Wanted—Good draftsman, one exp’d 
matic screw mach’y pret’d: permanent 
reliable and steady man. 605 West 36th St 


apable of handling 
10to 15 men, 
Am Macu 
in auto 
pos'n tor 
, City 


itise 
abuut 
Box 156, 









CLEVELAND TWIST DRILL CO’.S GRIP SOCKETS, 


Cor. Lake and Kirtland Sts., Cleveland, Ohio, 


No More Twisted 
Tangs, 
Larger drills 
cap be used with 
smaller shanks 
than ever be- 
fore, 
No charge for 
the groove in 
the shanks, 


Send for Descrip- 
tive Price List, 








SECOND-HAND MACHINERY. 


1 1500 Ton Hydraulic Press, Platen 42 in, x 42 in. 

169 Ton Watson & Stillman Broaching Press 

L No. 69 Bliss Double Action Drawing Press 

1 No. 50 Jones I (ft peive silent to No, 20 Bliss) 

1 No. 1 Bliss I icing Press, Back Geared with Sin. stroke 
1 86 in. x 20 ft., Lincoln tri ple Gear ed Engi e Lathe 

1 etx 2if Imartt 

1 54-61 in 22 f New Haven Triple sured (Good as new 
1 30 in. x 10ft,, Fifi 1 Engine L athe , Compound Rest, P. C. Feed 
1 2in. x 10ft.. Perkin ° 

1 each 26in. x 12 &17 ft. D. W. Pond Lathe, Compd. R 

1 26 in. x 12 ft., New Haven Lathe 

1 24in. x 10ft., Pratt & Whitney Lathe 

1 16in. x 10 ft., Bullard Lath wag ib Rest. 

1 i5in. x6 ft., Prentice B 1 , Raise and Fall R 

1 Sin. x 6 ft., Plather “es ihe, Plain Gib Re tand P, Ct 1 
1 It in. x 6ft., Reed La 

200 Speed Lath Assorted Sizes), 

1 in. x 60in. x 26 ft., L. W. Pond Tron Planer 

1 36in. x 36in. x 10ft., D. W. Pond Iron Plat 

1 32in. x 32in. x 10 ft., ‘ Head 

$ 24in. x 24in. x 6and 7 ft., Iron Plan 

1 16in. x 16in. x 15 in. Blaisdell Crank Plane 

1 36in. New Haven Dr ‘ill, Back Geared and P, Feed 

1 in. tH rentice ‘ . 

1 2h in. Barne ad 

1 Styl Bi kford Radial (Full Universal) 

1 No. 2 Brainard Back Geared Miller 

1 No. 4 Garvin P - 

1 7 Brainard Back Geared Lincoln Pat‘ern Miller 


1 No. 3 Brown & Sharpe Univer-al Mil er 
1 @in. Pond Boring and Turning Mill (2 Heads) 


700 Machine Tools in Stock, “end for Lists. 
Bicycle Catalog Just Out. 


PRENTISS TOOL AND SUPPLY CO. 


115 LIBERTY STREET, N. Y. 
Chicago Store: 62 & 64 So, Canal St, 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Pherix Iron Works, Trenton, N. J. 











bin. x6 ft. Engine Lathe, 19-86 and 50 in. Drills, 

22 i os si Portable Drill 

29 6 in. x 14 ft. Planer 

26 12 in, Shaper Traverse Head, 
37 Gear Cutter, 54in 

. Pie oe . Milling Machine 

52 in. x 20 ft. Engine Lathe. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, 
Boiler Rolls, Punch and Shear, ete. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 


145 Broadway and 86 Liberty St., 


Blower, 





NEW YORK, 
Second-Hand Machinery. 
LATHES. 1 82in. x 10 ft. Open Side. 





2 10 in. x5 ft. Foot & Power. 1 #in. x in. x 22 ft. Hepworth, 
2 ll in. x 5 ft. Power only. DRILLS. 
1 15in. x 6 ft. Dustin. 3 22 in. Back Geared, 
1 16 in, x & ft. Fiather. 2 25 in. &P.F.,Snyder, | 
2 18in. x Bit. Flather & Prentice. || 1 34 in “ = Harris, 
3 18in. x 8 ft. Lodge & Davis. 2 No. 1% Niles Radial, 
2 2lin. x 10 ft. Pratt & Whitney. || 2 Suspension Drills, 
2T7in. x 10 ft Dustin, be 
fon cne || MILLING MACHINES. 
2 30 in. x 14 ft. Lincoln 1 No.1 B. & Sharpe. 
1 32 in, x 13 ft. Bement Triple || 2 No. 13 Garvin, 
Geared. 1 No. 15 
22 in. x 10 ft. am 8 1 No.2 * Hand, and others. 
24in. x 10 ft. Niles 


SHAPERS, 


. Driving Ww hee el, Bement 


ae 
-32 0 
= 


48 in. x 18 ft Gay & Silver. 9in., 12in., 18 in., 15in., 20 in. 
PLANERS. || MISCELLANEOUS 
> 
8 48 in. x52 in, x 6 ft. Pond, two : oe Pam W. bores ora hine. 
heads 1 x6ft. Flather 
° 2 Horiz. B. & D. Machines, 
1 48 in. x 32 in. x 8 ft. Pond, two || 1 Cylinder Borer, P. & A 
heads 1 30 in. Motor Gear Lathe 
$ Min. x 24 in. x6 ft W & L.,||/1 Double Punch and Shear, 
one head }, 1 30in. Pulley Lathe. 
1 28in. x 28 in. x 8 ft. Gay & | 1 Hy ante Rive ter. 
Silver. 2 Bolt Cutt 
1 S2in. x 32in. x10 ft. W.& L.|} 1 Nut Tappe r. 


1 38 in, x 38 in, x 10 ft. Aldrich. |! 1 20 in. Pattern Lathe, 
Also large stock of other tools. Send for List, 


Eastern Branch Niles Tool Works Co., 


136 and 138 Liberty St., NEW YORK CITY. 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 96 W. Washington Street. 


Armature Rings, Etc. 
Drop Presses and Shears. 
fitted with the 
MARKET. 
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Machinery for Bicycle Parts and 
BLISS TOGGLE DRAWING PRESS, 


STILES & PARKER PRESS 00. 








SECOND-HHAND IMUACHINE TOOLS. 


ENGINE LATHES, | DRILL PRESSES, 


Fifield Improved Lathe, 26 x 12) 6 Spindle Quint, Turret 
Compound Rest No Three Spindle, Garvin 
15 x 6 Blaisdel!, Compound Rest} No.2 Four Spindle, Pratt & W 
with turre lollow Spindle. | No. 4} ur Bpindie Garv.t 

14x 6 Robbins Compound Rest,! 20 in, Snyder, Back Geared 
Hollow Spindle, Power Cro+s| 24 in. Blaisde Wh Feed 
Feed, 24 in. Aurora. Dack Geared 
13 x 6 Ames Rise and Fall Rest Win. Pond, Back Geared, Power 
Hollow Spindle Fee’. 
Il x 4 Mann, Hollow Spindte 9 ft. Holly Mfg. Co., Radial 
16x 7 Maker Unknown , 
16 x 8 Blaisdell, Plain Rest SCREW MACHINES, 
18 x 10 Flather Piain Rest, No, 00 Garvin, Wire Feed. 
, I are Hoil w Spindt N ) Brown & Sharpe, 
8x 10 Blaisdell, Plain Rest No. 1 Garvin, Plain 
Sx 20 Perkins Power Cross Fe« N 2 Garvin, Plain, 
‘7 x 14 Maker Unknown 16 in. x 5 ft. Reed Chucking 
he 
PLANERS. = 
ees cic Ge tee MILLING MACHINES, 
) x 200in. x 4ft Nashua 4No.2 Pratt& W ey Lin a 
22iu. xX 22in, x4 ft.L.W. Pond, 1 No, 20 Garvin, w um 
1 Ne Garvin Pa 
SHAPERS. aap tl mh Pt 
o. 1 Garvin t .) a 
10 in. Juengst, Crank No. 2 Garvin Duplex 
12 in. Juengst, ¢ ank No. | Garvin Hand 
Win, Woodand Light, Traverse, No. 2 Garvin tland 
Head No. 4 Brainard, with l0in, Garvin 
18 in. Putnam, Traverse Heal Dividing Head, 
I5in, Juengst Friction Shaper 1 Putnam-Lineoln Miller 
Also, a large list of other machines, Write for complete list 
letailed description and prices. 


THE CARVIN MACHINE CO,, 


LAIGHT & CANAL STs., NEw YORK, 
Also, 51 North 7th St., Philadelphia, Pa. 


NE EEE IO tn 


SECOND-HAND MACHINERY. 


86’ Gould & Eberhardt Gear Cutter. 

26’ Pratt & Whitney Chucking Lathe 

60” Triple-geared New Haven Lathe, 

jaws. 

10’’ New Haven Back-geared and Power-feed Drill. 

82’”" Double-head Pond Planer. 

No. 1 Giant Key Seater. 
Send for complete list. 

Bicycle machinery. 


PRENTISS TOOL AND SUPPLY CO,, 
62 & 64 8. CANAL ST., CHICAGO, ILi. 


SECOND-HAND TOOLS. 


MODERN STYLE. FIRST-CLASS ORDER. 
Will Be Sold Very Low Before Removal. 
ENG INE LATHE! ather, 14 x 6 ft., Hollow Spindle, Cross Feed. 
Blaisdell, 16 x 6 ft. , Raise and Fall Rest. 
sa vi Pratt & Whitney 16x 7 ft , Raise and Fall Rest. 
. . Putnam, 16x 8 ft. Raise and Fall Rest. 
Flather, 18 x 8 ft., Hollow Spindle, Cross 
Pond, 20 in. x 15 ft., Extra Heavy. Al. 
Harrington, 20x10 ft., Compound Rest, Cross Feed. 
Fay & Scott, 36x18 ft., Compound Rest, Cross Feed, 





with chuck 


Send for catalogue of 





Feed, 


as bed Pratt & Whitney, 42 in x 10ft., Triple Geared, 
complete. aie 
“ es Hewes & Phillips, 60 in. x 20 ft., Triple Geared, 


Compound Rest, ete. Al. 


se os Union, 72 x 20 ft., Trip ‘le Geared, Screw Feed 
PLANER—Pease, 22 x 5 ft., Heavy Pattern. 

$s jendey, 22 x 5 ft., Frict or he 

ape Gould & Eberhardt, 26in. x 8 ft. Al. 

Ae Fitchburg, 27 x 8 ft,, Automatic Feeds, 


Pond, 32 in, x & ft 








‘ Pon, 36 x 12 ft. Al order, 
: Betts 36 x 10 ft gladly avy. 
Se ft. ate 2 Heads 
pi ts 4 Head Extra He avy. Al, 
” ik 12 oke, ** Pe 
SHAPER—Gould & Eb on dt 15 in. ents 
Prentiss 17 in. Crank. Good as new. 
Hendey 24 in, Fricti mm. Good order 
be Pratt & Whitney 14 in. x 60in., Traveling Head, 2 Tables. 
Fitehburg l4in. Traveling Head, 28 in, Feed, 
» 26 in., Friction Pulleys for tapping. 


DRIUL L—Prentic 
B 


aise! | 28 in., Back Gears 


ad Ham iton 28 in. Back Gears, Automatic Feed. 
bad Pond $2 in, Extra He avy, Back Gears, Automatic Feed, 
MILLING MACHINE—Pratt & Whit ney No.2 Hand Fee dand Vis 


Garvin No. 3, Power Feed, Vise, ete 


ee ” Kempsmith Universal Miller 
ted Lincoln Pattern with Vis 
PROFILING mac HINE—Pratt & Whitney, 2 Ss} indles, Forming 


Attachment, Al. 
SCR EW MAC HINE—Bardo ms & Olivers No 


.2 Screw Mach 


Wire Feed 


Jones & Lamson, 2 in. H Friction Back 
Gears, Chasing Bar an. Turret Feed com- 
plete with Tools, A I ord r 
bi ad Niles, 2in. hole, Carriage Feed with Tools, 
GEAR CUTTER—G« yuld & Eberhardt, 2. in ‘ke mati 
Gouid & Eberhardt, 30 in. Automatic. 
= Gould & Eberhardt, 36 in. Automa 
Hewes & Phillips, 60 in, 5 Automatic. 
PRESSE: ap ys . Band 19 
Stiles No, 1. 2 and 3. 
Horizontal Boring Aen! Drilling Machine Sellers 60in, 
Upright Boringand Turning Mill. 38in.2 Heads. Al, 


Steam Harmer 300 |b 

Boiler Punch, 24 in. Gap, 

Be vile r Rolls, 10 ft., Improved Sty ie, 
“ 


Ferris & Miles 
Standard Size. 
Al. 


8 ft., Extra Heavy. 
oe os 7 ft., Hilles & Jones. Al. 
oe 6 ft. Extra Heavy. 


BICYCLE MACHINERY 
CONSISTING OF SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, SHAPERS, Etc. 


J. J. . McCABE, 
SUCCESSOR TO { 4 Dey St., 





First-class engineer and machinist wants to take 
charge of motive power and repair departments in 
large factory: 12 years’ experience. Mechanic, 
AMERICAN MACHINIST 

Wanted—By and drafts 


a first class machinist 


man, a position as foreman. Have held such posi 
tions. and can give the best of references. Address 
30x 137, AMERICAN MACHINIST 


Machinists Wanted 
boring 
gines and machinery ; 


First-class vise, planer and 
mill men wanted by concern mfg. beavy en 
good Ohio town; no intem 





incompetents 
Box 140, 


perates nor 
stating exp., 


need apply. Address 
AMERICAN MACHINIST. 


Wanted—An experienced and competent sales 
man, familiar with the twist drilltrade : applicants 
with engineering knowledge will be given prefe 
ence; mention experience, references, and salary 
expeeted. Address Drills, AMERICAN MACHINIS1 

Wanted—Thoroughly experienced man for au 
tomatic wire-heading machines; must be able t 
make his own dies and repairs, and produce the 


(Continued on Page 815.) 









Gas 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Blast Furnaces & High Pressure Blowers 


Fer the economical generation and syste 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


Eneuish AGEncr: 
Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





Second= 
Hand 
Machinery 


in first-class order, much of it 
as good as new. 

We have constantly in 
stock a large selection of such 
machinery, bought for cash 
or taken in trade for new tools. 

It sells so quickly that it 
doesn’t pay to print a list, but 
we may have the very ma- 
chine you need. 

Please tell us what 
want. If we have it 
make the price right. 


HILL, CLARKE & CO., 


Machinery [lerchants, 


156 Oliver St. 12 S. Canal St. 
BOSTON. CHICAGO, III. 


you 
we'll 





A FEW RARE BARGAINS. 


60” Pond Boring Mill, with 2 heads. 
84"-Swing Engine Lathe, bed 20 ft. 
long. 
18” x 10 ft. Flather Engine Lathe. 
15’ x6 ft. Flather Engine Lathe. 
30'’x 30” x 8 ft. Whitcomb Planer. 
26” x 24” x 7ft. Wheeler Planer. 
Send for complete new list just out. 


HILL, CLARKE & CO., 
156 Oliver St. 14 S. Canal St. 
BOSTON. CHICAGO. 





52ye0; 
esi 


CHARLES H.BESLY 


& co., 
CHICAGO. ILL.U.S.A. 


MILLING CUTTERS 

Be SLOTTING SAWS 

SPIRAL MILLS MADE 
TO ORDER 


gern sr 105 36° 
8 i ee a 
di. — =u KT 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 














16 in. F. B. Miles Slotting Machine. 

2,400 Pound Miles Steam Hammer, Single Standard. 

30 in. by 27 ft. Pratt & Whitney Engine Lathe. 

Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 

Two (2) 5 ft. Universal Radial Drills. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 


19 in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe. 

19 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

Win. x 12 ft. Pratt & Whitney Engine Lathe, Hol 


low Spindle. 
40 in. Bement Vertical Drilling Machine. 
24 in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE 6O., 
145 Broadway & 86 Liberty St., New York. 





PUMP FOR SALE, 


One New Delamater 
Pump, 8x5x 10, 
discharge ; 


Duplex Steam 
brass-lined, 4 
Other sizes, new 
and second-hand. COOKE & CO., 163 


suction, 
a bargain, 


° 
o 


FOR SALE BY THE 


WESTERN ELECTRIC C0., CHICAGO. 


4 Pratt & Whitney No. 1 six-spindle drills with 
screw attachment for elevating table and doors, for 
covering spindles at $175 eich. 

3 Pratt & Whitney four-spindle drills with screw 
attachment for elevating table and doors, for 
covering spindles, at $125 each 





& 165 J=Je St., N. Y. 


1 Pratt & Whitney three aprnee drill with doors 
for covering spindles, at $10 





oe 


Pt, SANOTT 


Bent Wire Good 


>O BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


PUN, HOOK AND Y2 MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


s a Specialty. Send Samples that we may 


quote prices for either machine or the Goods, 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Go., 





E. P, BULLARD’S 
NEW YORK. 


N,Y,Mach’y Warerooms. 


CLEVELAND, OHIO, 


STEEL BALLS 











‘iil 





WRITE FOR 
INFORMATION. 








Ocroser 17, 1895 


AMERICAN 


MACHINIST 














best work inarapid manner. Apply at Standard 
Caster & Wheel Co., 605 West 36th street, City. 


Wanted —Superintendent for small machine shop 
in Chicago, who isa good draftsman and experi- 
erced in engine and general work; state experi- 
ence and salary expected. Address Van Buren, 
eare Of AMERICAN MACHLNIS1 


Am looking for a cbange of employment to Phila., 
New York or viciities ; 25 years’ coustant experi 
et ce in all branches of machine work ; exceptional 
references, and if conditions favor can bring work. 
Address J. J., AMERICAN MACHINIST. 


Wanted—One or two first-class draftsmen, capa 
ble of designing tools and fixtures, and familiar 
with gun, sewing machine, bicycle and typewriter 
work ; alsoa few competent die sinkers. F.C. S., 
Box 141, care AMERICAN MACHINIST. 


Wanted—A position as assistant draftsman de- 
partment foreman, or where advancement is proba- 
ble, by a well educated all-around machinist, famil- 
iar with steam engines. electric motors and turret 
machinery ; Mass. or Conn, preferred. Address 
Box 142, AMERICAN MACHINIST, 


_ Wanted—Situation as superintendent or foreman 
in or near New York City by a Ist-class practical 
mechanic, experiencea oa die and tool work for 


sheet metal, and building of light or heavy auto 
matic machinery; bicycle. electrical, or exper 
mental work. Address L. D., Am. MacHiNist 


Wanted--An intelligent man in every machine 
shop in New England to utilize his spare time In 
raising clubs of subscribers for the AMERICAN MA 
Address, with refer 
Agent, No. 4 Church 


curNnist; liberal commission 
ences, Jonn A. Walker, N. E. 
Street, Dorchester, Mass. 





+ MISCELLANEOUS WANTS + 
head ; 


nt ti 


Advertisements will be inserted under this 
35 cents per line, each insertion, Copy should be se 
reach us not tater than Saturday morning for the ensu 
ssed to our caré wi 


ing week's issue, Answers addre 


be forwarded, 


Cheap 2d hd lathes & planers. 8.M.York,Clev’d,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis 


Light and fine mach’y to order; models and elec 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 








CONSULTING MECHANICAL ENCINEERS. 


L. P. BRECKENRIDGE, 
Mem. A. 8. M. E., Consulting M. E., 
CHAMPAIGN, Ill. 


JOHN R. CLAY, 


Consulting Eng. for Water Works, 
236 Kirkland Street, CLEVELAND, Ohio. 


F. B. COREY, Electrical Expert. 
Elec. Apparatus Designed, 
33 Equitable Building. Boston, Mass. 


a ‘ 1y> Y ‘ 4 
W. E. CRANE, M. EB, 
New England Engineering Co. 
Electric Light and Power Plants. 
17 Harrison Avenue, WATERBURY, Conn, 


Y . VO ‘ aa Py! 
CHARLES A. HAGUE, 
CONSULTING ENGINEER, 

Pumping Plants, Power Plants, Steam, Water, 
Electricity, Designing and Experting, 

P, O. Box 323, N. ¥. 








CHAS. O. HEGGEM, 
Consulting Engineer. 


215 E. South Street, MASsSILLON, Ohic 


FRANK H. POND, 
Consulting Engineer, 


619 Wainwright Building, SI 


Louts, Mo 


©. L. REDFIELD, 
Designer of Special Machinery. 

Expert in Patent Causes. 
260 Dearborn St., 


Room 604 Cuicaao, I) 


C. E. SARGENT, M. E., 


Cuicaao, Ill 
U.S.A 


WM. 0. WEBBER, 
No. 78 Mason a 


> 
“ 


Consulting Engineer, 
Boston, Mass. 





THOS. H. DALLETT & CO., 
YORK ST. & SEDGLEY AVE., PHILADELPHIA. 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses, 
Also ELECTRIC MOTORS 
for driving 
Machine 
TOO 18, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery, 





T. SHRIVER & CO., 


333 East 56th Street, N. Y. 


lron and Brass Founders and Machinists 





a... 
PULLEYS of any size, moulded on machine 
—no pattern needed. 


of any diameter, face ani pitch, nade on Gear 





GEARS 


Moulding Machine—no pattern needed. 








ILLUSTRATED 


CATALOGUE 


FREE. 








EMERY 
WHEELS. 











C7a0NES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1622 Monadnock, Chicago. 


SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER, 
READING, PA, 
é Send for Catalogue. 









eS, 
r 


af 








CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD 1RACK. 








SEND FOR CATALOCUE. 


a 























2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 








The Sample 
Tells the Story, 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J 





—————= The National 

= Feed-Water 

Heater 
Soke ane te 


the boiler at 210 
Fahrenheit. 






> 


500,000 H. I . sold. 
Prices low. Satis- 
faction universal. 
The National 
Pipe Bending 
Co. 
82 River St. 
New Uaven, Ct. é 





ce, Thurman & Silv 





Best and cheapest Bolt Header made by C. H 
gaush & Sons, Holyoke, Mass 


Pat's obt'd; no atty’s fee until allowed; exp't serv 
ius, mech Ind’ polis, Ind 


engs 


Wanted--Machinery to build: special, steam, mill, 
hydraulic. F.C. & A. E. Rowland, New Haven, Conn 

Scientific and mech. books, 2d hand: standard 
1uthors; for sale, cheap, send for list Mrs. O. A 
Lamphear, 967 Dennison Ave., Columbus, Ohio 


For Sale—Tabor duplex automatic molding ma 
chine with 1s-inch cylinder; molds two flasks 
12X15, or one flask 15x24 inches; perfect condition 
Box $4, AMERICAN MACHINIS1 


For sale 
one 2b)’ 


Press, one 30 


lwo 22’ Plain Hamilton Drill Presses, 
back gearand power-teed Hamilton Drill 
Springtield Tool Grinder, These are 











new machines and will be sold cheap for cash 
Dietz, Schumacher & Co., Cincinnati, Obio 


Wanted—An Idea Who can think of some sim 
ple thing to patent? Protect your ideas; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., tfor their 
$1,800 prize offer 

Wanted—To sell large or small interest in first 
class foundry and machine works, in mining State 
to practical man, having also good business quali 
fications ; young, active preterred. Controls large 
territory, tine dry climate; altitude, 6,000 feet; popu 
lation, 6,500. Plant complete, fine conaition, pres 


ent investment, $40,000, good trade, can be heavily 
increased by right party. Good schools and society 
Management to buyer of sufficient interest. Good 
habits and ability required. Mergins high, No. 101, 
AMERICAN MACHINIST, 





THE HORTON 


Established 1851, 


Also Chucks for Brass Fin 


Mills, for Car Wheels and ot 





LATHE CHUCK 


ishers’ Use, Grinding Machines, Milling Machines 


Screw Machines, 1 Erighs Drills, Cutting-off Lathes, Drill Lathes and for Boring 


her work. Also the most complete list of 


improved Ind pendent Reversible Jaw Chucks in the World 
Trade Mark: ** THE HORTON LATHE CHUCK.’’ 


None Genuine without it 
THE E. HORTON & SON CO,, Windsor Locks, Conn., U. S. A. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E, C, 
SEND FOR ILLUSTRATED CATALOGUE. 





‘““CUSHMAN 


Screw Machines, 
work. 


THE CUSHMAN CHUCK 


55 


CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 





CHUCKS Th “ National.” 
INDEPENDENT, 
UNIVERSAL, or 
COM BINA'TION, 
Reveraibie 


Est’d 1882. Strongest 
change. Best finish 
Jaws (patented) giving 5 changes 
including every possible position 
ILLUSTRATEDCATALOGUE sent, Liber 
al discounts. Prompt shipment. W. WHITLOCK, 
B39 Cortinndt St.. N. ¥. forks, Hoboken, 
N.J. McDowell Stocker & Co., Chicago. 


WE LEAD, OTHERS FOLLOW. 








Sweetland Combination Chuck. 





Reversible Jaws Accurate, 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
9 Strong and True, 


t SEND FOR CATALOGUE 


The HOGGSON & PETTIS MFG. CO., New Haven, Coun. 


PRATT’S 
Pastine Driving 
Drill Ghuck, 


The best system ever devised for holding 
and driving drills, 


. WRITE FOR CATALOGUE TO 


THE PRATT CHUCK GO., Clayville, N.Y. 








PEQUOT DRILL CHUCK 


A new Drill Chuck having a more powerful griy 


than any chuck ever offered, This seems a broad 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 


particulars 


THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL & CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCE 00., 


New Britain, Conn. 


SEND FOR CATALOGUE 


Mi For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 

RODS AND WIRE FOR DRAWING. 

Machines or Information 
Manufacturer, 


1§. W. GOODYEAR, Waterbury, Conn. 














For address the 











Any Size or Style. Send for Catalog. 
BOSTON CEAR WORKS, »- 
35 Hartford Street, 
(FRAXK BURGESS, Proprietor.) BOSTON, MASS. 





SEND FOR OUR BOOK ON 


Corrugated, Comper Tubes 


as used in our Wain- 
wright Feed - Water 
1p Heaters, and other 
steam appliances. 


C’ The Taunton (Mass.) Looomo- 
tive Ute, Ct, 












THE BEST WORKMEN 


ARI USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





Little Giant Drilling Machine 


WITH STRAICHT TABLE. 
Furnished also with Swinging Table. 
Arranged for both Hand and Power. 
Drills from 1-8 to 11-4 inch hole. 
Drilisto center of M4 ineb circle. 
Table is perfectly square with spindle and 
has adjustment of 16 inches, 
Feed hasarun of 4 inches, 
Ga” Send / : 


WELLS BROS. & CO. 





43 ayy, oe 
$ r fully lllustrated Catalog**A 





’ 
CREENFIELD, MASS. 





PRESSES, 
JACKS, 








HYDRAULIC MACHINERY 


VALVES, 
PACKINGS. 


ACCUMULATORS. 
SEND FOR CATALOGUE D. 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS. 


204, 206, 208 & 210 E. 43d Street, New York. 


PUMPS, PUNCHES, 
FITTINGS, 
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1 $1,900 LATHE! FREE! FREE! 


On March 1, 1896, we will present to the Technical or Mechanical School receiving the 

















greatest number of votes a magnificent nickel and gold-plated 16-inch swing Tool-room Lathe. 
This lathe was exhibited by us at the World’s Fair in Chicago, and was pronounced by the 
judges and visitors to be the finest piece of machinery displayed in Machinery Hall. Everyone 
interested in the development of Technical or Mechanical education is entitled to a vote. 

Write for particulars and detailed description. 


T# LODGE & DAVIS MACHINE TOOL CO. 


WORKS: CINCINNATI, O., U.S.A. 


NEW YORK: CHICAGO: BOSTON: ST. LOUIS: 
110 Liberty St. 68-70 Canal St. 36 Federal St. 720 N. 2d St. 


2 ENCINE LATHES. 
22’’ and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 
With all modern Improvements 
- PAT. RADIAL DRILLS ARE BEST. ao 
$000 tools produce good ak. we use only the finest oe - 
machinery and employ the most skilled Mechanics, q | . 
hence, are In position to offer the best Mechanisms Dietz, Schumacher & Co., 


te be obtained at « moderate price, Cincinnat!, ©., U.S. & 















6”, 18”, 24”, 27”, 30” and 42”, Immediate Delivery 


1 , 
W y MAN & GORDON Information free on improved patterns. In practice this machine absolutely delivers from 30 to 40% 


more work than the ordinary. 


TYE LODGE & SHIPLEY M. T.C0., Cincinnati, Ohio, 
















REGULAR SIZES. 

60 ine h by 60 ine h by e fe et. 
48 48 
86 “ La 86 “ = 
24 “ - 24 ee ee 6 7 
15 “ vw 15 “ oe 4 Oh) 

PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES.GNED. 
/ Write for full Information, photographs and prices. 


K \ BEVEL GE ARS, Massachusetts Emery & Corundum Wheels | THE INGERSOLL MILLING MACHINE CO., 


The NATIONAL 


MACHINERY CO. 
AND PRICES. TIFFIN, OHIO. 











These wheels are made from the purest of Emery 


and Corundum only ; they are made by a process that ROCKFORD, ILLINOIS, U.S.A. 
Cut Theoretically Cor. “ect. does not injure the particles, but allows them to retain 
Special facilities for cutting worm wheels all their natural hardness and sharpness. 


THE 
ae HUGO BILGRAM, | "ASSACHUSETTS CoRUNDUM WHEEL CO, CISHOLT 
you MACHinisT, |” | napa cos STIRLING 








Rapid Cutting Emery and Corundum Wheels 


440 N. 12th St., Philadelphia, Pa. 424 ATLANTIC AVE., Boston, Mass., U.S. A. T U R i EF T 
HEXAGON ree NOW READY! — WATER TUBE SAFETY BOILERS. 
woe FINISHED | Met Examinations of Steam Engineers.) SAFE, ECONOMICAL. DURABLE. 
AND Gunaciieds dt easoain aan ss aan Se the Gn aoa pe oe dh fl “| pn x" No muititud!- 
feng : nous Ifand-hole plates and gaskets to remove, clean 


of engineers and firemen, when preparing to make application for 
CASE-HARDENED. examination for U. S. government and State license; and for the and make tig rht with eve ryc le aning. Four mi: inhole s 
informat sigh ptt builders, boiler makers, machinists, ete. give 











w i WaAKeMA’ wen y ss to interior of every tube. Write for AND 
TRUMP BROS. MACHINE CO. Mfrs. | rxtrem. "°°" e200 | 
pacer dines ‘a AMERICAN INDUSTRIAL PUB. CO.. Bridgeport, Cun. THE STIRLING CO., UNIVERSAL TOOL GRINDERS. 








Cen’! Offices, CHICAGO, ILL. SEND FOR PARTICULARS. 


es LLING-GUTTERS,” ie | Branches in all Cities. puuman sicc. | MADISON, WISCONSIN. 
IN*VARIE TY: 


THE TAYLOR-RICE ENGINEERING 00., 


ESS: 
American Standard Gauge and Tool Works. 
WILMINGTON, DEL. 


(Or wonees| Sones ||) EARN MORE, LEARN MORE. 


| THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, 


CLEVELAND, OHIO, U. S. A. 
SEND FOR CATALOGUE. — ‘ “ 
F RQ XS A LE Electrical, Steam and other Engineering Courses. Elementary and Advanced Mathematics. 
; CESTER MACHINE SCREW co a Instruction by Mail. Send for Catalogue, and Note the Instructors. A proved success. 


MABE YOUB TOOLS WITH A STEEL STAMP 








n. to 2% 


Send a. feore Pamontet. 


















Buildings and Land for light or medium 





mong. in manufacturing center of F . A.SACNARRRA CHAS. A. STRELINGER & co., 
a New Engh ‘ity of inhabitants. | 2a 
"Frise 64A00-s one tagee 125 CHAMPLAIN ST. Tools, Supplies and Machinery, 


Manufacturers of Set, Cap & Full particulars given. Box No. 131,|%&% CLEVELAND, O/0. 


I ° 
Machine Screws, Studs,etc. | AMERICAN MACHINIST. SEND FOR PRICE LIST No.4 DETROIT, MICH 





These Ma- 
chines embody 


WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION, 


the best princi- 
ples for the 
rapid produc- 
Stion of good 
work, and have 
many conven- 


iepoes. 


ADDRESS, 


LANDIS 





AUTOM ATIC BAND SAW FILER. 





For poche ym one-eighth inch to twe A hes wide. For teeth as 
fine as one-eighth ine oh fro . , vint to poi to as coarse as one inch BROS 
from poin t to »point. 125 TEETH P YF x MIN TE. Common files . 
= - Will file unevenly space! saws, Leaves no burr, Its work is me ire W D 
. a uniform than hand filing. Ke ep ye yur saws sharp! Do mo ore work! S 
« atalogue ona pplication, Save sandpapering! Savesaws! Look at your saws! How many aynes O10, 





points per saw? Hand work is TEDIOUS, UNPLEASANT, DIFFI- , so irs — Pa : ae 
T he e E C. A N co CULT, DISPENSE WITH IT, Get this machine and let your boy No. 3 Universal Grinder. . No. 3 Plain Grinder, 
s9 runit. Send for circular. 


: SCHUCHARDT & SCHUTTE, F : AD. JANSSENS. 
239-259 W. Front St., Cincinnati, Ohio. P. PRYIBIL, 512-524 W, 41st St, N.Y. iia iliacd 69 Spandauerstrasse. Berlin. 16 Place de la Republique. Paria, 
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MORSE TWIST DRILL AND MACHINE COMPANY. 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-C caer Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









vs BLAISDELL & CO., 


Manufacturers of 


x5) Machinists’ Tools, 


WORCESTER, MASS, 






A 








ENGINE iE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa 


chant abate “ale ckztle aad Sw 
8to I8in. Swine. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 


HAND LATHES. 
“SHINVId ‘“S3HLv7 |‘ 





PELE, EPRI = BE 


Draper Machine Too Co.,| 


Successor to LATHE & MORSE TOOL CO, 


WORCESTER, MASS., U.S.A. 





NEW HAVEN MANUF’G CO. 


New Haven, Conn 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 


WuHat’s THE MATTER 








With our new Cutting-off Machines? 
Write and find out 
Hur-BuTt RoGers Macu. Co,, 


SO. SUDBURY, MASS. 





The Yan Norman Universal Bench Lathe. 


With attachments, com 
rises in one machine: 
JATHE, UNIVERSAL MILLING 
MACHINE, SCKEW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of amall fine 
work. Send for Catalogue, 
Manufactured by 

Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass. 








D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


mos, X. L.-= 


PIPE CUTTING & eames MACHINE 





Beware of Imitations.~7~ 
None genuine without our 
Trade Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N, Y¥. 





THE ALTENEDER SPRING- 


BE WIDELY OPENED, QUICKLY & 
WITHOUT REMOVING THE SCREW 


STMENT FORTHICKNESS 
IPTIVE CIRCUL 


DRAF TSMEN: 
HINGE RULING PEN CAN 
THOROUGHLY CLEANED § 
OR DISTURBING ITS ADJU 


OF LINE.SENO FOR DESCR 
937 RIDGE AVENUE A 


PHILADELPHIA,PE. 








QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 


WILL DRILL UP TO %4 INCH. 
Sensitive and Positively Driven. 


A. 0. QUINT, Hartford, Conn. 


EVANS NS FRICTION CONE CO. 


HANGING AND STANDING 
———) = CONES. 
eA) MADE IN ALL SIZES. 


IF YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS “STAMPS 
QR AUTOMATIC DROP UIFTERS ° 


SEND FOR CAT ALOGUE 











MORSE ae = yp TABLE 


THE auent RA LO oMPLETE 
LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 











ai a mitting rom 119 HP. Fe MORSE MACHINE CO.ROCHESTER.NY 


infor 
No. 85 WATER STREET, 
BOSTON, MASS. 








Draftsmen: Send us your address and We will be 
glad to mail you our illustrated catalog free. 











yilling Machine 


at + BOSTONMASS NOR? od 
¢ 0 


Nt Sue 


we oDiler al @isa/r10e plication 


“Brana 


UNIVERSAL _ 
PLAIN I SPECIALMILLING 
MACHINES. ALSO 
CAM-CUTTING @&MILL- < 
GRINDING MACHINES. 








ARMSTRONG BORING TOOL. 


A practical all-aro und by wing 
and threading tool. Especially 
*\ adapted for the economic al use 
of self-hardening steel. 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 









DROP FORGED) 
OF STEEL iY 





A [Lier’s PRrorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. No machine 
will do better nor more than ours. Get our book and 


ascertain just what it'll do. 


The Cincinnati Milling Machine Co, 
CINCINNATI. OHIO 








, 
CONN. 


Pipe Cutting and Threading Machinery, 


Built in ine 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
no equal. Send 

<— for illustrated |, 
; catalogue. 


BAKER BROTHERS, 
365 S. Erie St., TOLEDO, OHI0. 





FOR HAND OR POWER, 
RATCHET ORILLS, RATCHET DIE STOCKS AND 








. wo 





MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS 


No. 30. Forbes 
Patent Die Stock. 
Range 2\« to 6 inches R. B. 





66 CARDEN ST., BRIDCEPORT, 












/ SH 


18 in. Crank Shaper. 


NEW Ft 


' FLATHER PLANER COMPANY, 


NASHUA, N. H., U. S. A. 


SEND FOR CATALOCUE. 


APERS 


SATURES 








EE Yourselves as 
Others See You,” 


and Solve this Problem by the purchase of 


2x24 FLAT TURRET LATHE, 


— BUILT BY— 


| JONES & LAMSON MACHINE CO. 


Springfield, Vermont, U. S. A. 





i” 


= => 


BEYOND COMPARISON IS 


THE RIVETT LATHE, 


MADE BY THE 





— 


FANEUIL WATCH TOOL CO., 
BRIGHTON, BOSTON, MASS., U.S. A. 


With the new attachment, the Rivett Automatic 
Chuck Closer, from 100% to 300° more work can 
be done. Write for particulars 





SOFT CASTINGS, 


Made from best grades of Pig “te for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 











Ant HVE 6 OF ek you 


TELEPHONES SENT ON TRIAL 


UNIVERSAL TELEPHONE CO, 


INDIANAPOLIS, 1 


MILLING MACHINES 


FOR BICYCLE MANUFACTURING. 
Special Centres for Sprocket Milling. 





Milling 
Bicycle 


Machines in use 
Factory. 


Twenty-three 
in one 


KEMPSMITH MACHINE TOOL €0., 


BORING AND 


TURNING. 
MILLS, 


Ad aOR ee 










CENTER CRINDERS, 
WILLIAM BARKER & €O., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


BARNES’ WATER EMERY 
© TOOL GRINDER 


x Has no pumps, no valves. No 
<i Se piping re quire d to sup- 
ply it with water, /l- 
ways ready for use, 
Simplest in cons 
ti n, most efficient in 
operation. Send for 
Catalogue and Prices, 


A\ WF. G John Barnes Co, 


1995 RUBY ST.,’ 


’ ED | ROCKFORD, ILL. 
“ENGLISH AGENTS, 















Milwaukee, Wis. 


CHAS. CHURCHILL & CO., LTo., 
21 Gross St.. Finse/'ay, LONDON, E. C., ENG. 
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THE LONG & ALLSTATTER 60,, 


HAMILTON, OHIO, U.S, A. 


OVER 300 VARIETIES AND SIZES OF 


AND SHEARS. 


¢ 4 4 
DOUBLE PUNCH 





PUNCHES AND SHEARS 


WELDING MACHINES 


AND DROP HAMMERS. 





hbbbbbbbbbbbbobbbbobooeoebeoe 





PPHSOHMT EC YVH SOLE ee ee ee i 


























* 4 
; New Speed ; 
- . 
¢ New Spee : 
7 
> | a t > 
31 ICa OF 3 
e 7 
« ms »» TOO Fy + 
eo Wi parts en losed ys + 
e like a Ww ” h, and as . By s 
eo w 2H m é iraduatior * 
@ show y fev ition, + 
@ : ir ther right or \ Ade oe * 
> | Ni kel pl ate d. 7 
— vi iny impr« fea- a 
@ tur sm ike : this the » best oe 
© Indicator « on the » market at anywhere > 
4 ne Ae + 
. . + 
> PRI mira fe ~~ > 
ec log EF 75. oe 
o ata of Fine Tools free »¢ 
@ L. S. calagetp T, | a 
e * 
e ATHOL, MAs S. A. & 
@ London Ag ents ( aoe Churchill & Co., Ltd., @ 
@ 21 Cross St., Fins bury, me Go * 

ae bea bbb 464 4+ ++ 4+ + 4 4 + + 

hh be he be bb be bp be i i ip i ip i i i hh 
WORCESTER. 

W. Cc. YOUNG MFG. co., MASS. 


Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 





DETRICK & HARVEY 
MACHINE CO., 


Manofacturers, 


Baltimore, Md. 






OPEN 
SIDE 
PLANERS. 





W. D. FORBES & CO., 


1302 Hudson St., Hoboken, N. « 


BUILDERS OF 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 


SPECIAL MILLERS, REVOLUTION COUNTERS AND 


HAND TEST PUMPS, ETC. 





STANDAR) | 














THOL:! »MASS. UL SA 


Be. EVER PFO OreD. fe 
S 


(_ 4 Catalogue Free. /, 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
fully furnished. 


» The Albro-Clem 
Klevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 








SOMETHING NEw! 

Pr Adjustable Notch 
Centre Gauge. 

Price, post paid, 60 cents. 









Coffin & Leighton, 


SYRACUSE. N. Y 


SMALL 


IF YOU USE 


THE INTERNATIONAL 


COAL HIGH GRADE AUTOMATIC INJECTOR. 


CATALOC TELLS WHY. 


ARE 
RESULT. 


WORLD SPECIALTY CO., 
113 SEVENTH ST., DETROIT, MICH. 















ELECTRICITY O33 


Mechanical and Architectural Drawing, 
Steam Engineering (Stationary, Marine, Loco- 
motive), Plumbing, Heating, Civil Engineering, 
Coaland Metal Mining, English Branches, 


TAUGHT BY MAIL. 
Twenty-seven Courses of Study. Send for free 
circular, State subject you wish to study, 
The International Correspondence Schools, 
SCKANTON, PA. 


STEAM 
~EAGIMEERING 


nt Mecha 






ur Sy rat 
Ping, > Caiea Mis ng, En gli oh y ranche 


“TAUGHT BY MAIL. 


En ers can qualify to euhatn Hes ons 
ool ann ily cessary to ames how tore a & write 
I Cire ular free. State ae & psen win es rdy. 
| The intornatsc enal Cc orrespondence Sc ae | 
CRANTON, PA. 













in its incipiency can generally be extinguished with a pail of water, Scoring of 
ENGINE and PUMP piston rods can be prevented by using ‘‘ EUREKA’’ PACK- 
ING. LOSS of POWERX from wrong adjustment of Engine Valve is corrected 
with an INDICATOR. Ours at $40 is equal in every respect to the high-priced ones. 


HINE & ROBERTSON CO., 6! Cortlandt St., N. Y. 


FIRE 
PRODUCING PROFILED WORK BY BY MILLING I$ _ wshareon 


If you have to Shae your Cutters, 
by the high « of these Cutters 
and by the se nt you will have 
to wait for them. Geta 


J.E.REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and 
you will, with surprise, find out 
how cheaply and how quickly you 
can make your own Relieved Cut- 
ters with either straight or spiral 
teeth, rectangular or side relief, 
also relieved worm gear hobs with 
spiral teeth, cutting faces rectan- 

= gular to thread. 

= CATALOGUE AND REFERENCE LIST 

MAILED FREE OF CHARGE. 


the HOPE Liedlem TeWaie fade 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


Hoppes MANUFACTURING Co., 
e Send for Catalogue D. SPRINGFIELD, OHIO, 


,ONOVER’ 


HANDSOME CATALOGUE ON 


JONDENSER 
) THE CONOVER MFG.CO. 39 Corrtanor Sr.NY. 


Send for Circular, 




















HIGH WATER MARK. 


——— ti Ki st 


Last month our Sales of Hendey-Norton LATHES reached High Water Mark. 
SHIPMENTS were made from the ATLANTIC to the PACIFIC Coasts, and from 
the LAKES to the Gulf to First-class Establishments, whose master mechanics recognize 
MERIT and appreciate Improvements. 
It combines the Latest and Best improvements and conveniences. 
Accurate Work, Rapid Changes, and most Satisfactory Results. 


A Rare Combination. 


It is an up-to-date Lathe. 


Just the Lathe for BICYCLE Manufacturers, Railroad Shops, Tool Rooms, or any 


place where a Lathe can be used. 
Send in your orders. 


EUROPEAN ACENTS: 


Chas. Churchill & Co,, L’d, 21 Cross Street, 


Finsbury, London. 


Send for 


Schuchardt & Schutte, 59 Spandauerstrasse, 


Berlin. 


Eugen Soller, Basel, Switzerland. 





Get the best. 
We can now make prompt deliveries. 


CATALOG A... 


THE HENDEY MACHINE CO. 


TORRINCTON, 


CONN., U. S. A. 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 

New York Agency, 18 Vesey St. 
40,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
© OR GASOLINE. 
COMBINED 


“OTTO” GAS ENGINES AND PUMPS. 


Consume 2 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


ROCK DRILLS, AIR COMPRESSORS, 


All styles and sizes, 
Suitable for all duties 


THE POHLE 
AiR LiFT Pump. 
Send for full 


tfscl (Z descriptive catalogues. 
THE INGERSOLL-SERGEANT DRILL 6O., 


Havemeyer Building, NEW YORK. 


The Almond Coupling 


NEW quarter turn 

motion to replace 
quarter turn belts and 
bevel gears. 


T. R. ALMCND, MFR., 
4 83 and 85 Washington Street, 
BROOKLYN, N. ¥. 


















WorsSsLBse. 











—— 












——~ 





BELT DRIVEN AIR COMPRESSOR. 
THE HAND, DRILL, CO. 


Y. CITY. 








CATALOGUE ON APPLICATION. 





ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors. 
DE BERGUE & CO., Manchester, England. 
SY ee eR 


> Branches: 111 Madison St., Chicago, 
708 Locust St., St. Louis, 


DRAWING MATERIALS 
a= Surveying Jnstroments, 


The largest and best assorted stock in America, All requisites 


for field and draughting room. We have made a study of this line, 
and our goods are warranted to be as nearly perfect as it is possible 
to makethem. Prices reasonable 





AND 

















NG DINING TING ING INGINGTINTIN IN INGINGINGTNU SINT SENSIS 
WF \ \ NEW FAY) iN V Vi i) 1 WIAWTKRUTANLTAN Wi 1) 
AL > L>ALFALS ALS NL he lil aw 
Me RENIN NAIA VPARGIALICL IASI : 4 
Nis SINSSTINSJINSINNGTN \ ¥ 
iw : . } 
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< ter Grinders. 

ad, : » 

cS Of Lathe=Cente | 

Wis , erv best in existence— 
ALF * : = o the very eS ie aaa 
ny E unhesitatingly confess to oe, will grind the hardest centers 
Ge : ‘- exceedingly simple—tha fi. ickly and do 
WS / one that is exceeding} ao-inch swing do it qu y * 
en in a lathe of any size, up to Miutely self-contained, and dispense 
Mo7Ay « « 2 » . - ‘ af 
eM: ‘ell—a Center Grinder that 1s abso at usually attends upon the minis 
aay ‘with all of the troublesome ‘“‘toggery | hy ‘tis of moderate cost. We issue 
rag Wi . 2 : One more point: : . mail it? 

“44 trations of such tools. tise anent this little tool. Shall we 1 

DY quite an exhaustive treatise ¢ : ~~ Co 

NSS | Ww f G *? 

Dye Ucland & Faulconert 

MAAN ee 

KeAN 

NYS) 

DAD: ete COG EEG ES 

ALIA TALI ALIALTALS 

NS7l ee TENSE LINSS IES INSTI SIINNSPINS PINS SIN SISSIINSIINS INNS! 

AINA RAT RAT NARS AG ONG RAG RAG ONG RN RRL RITA, 








BAR, 


oN @ Portasie: Power 
Uromaric © SANE 


» FoR ALL Purposes. 
TEVERY MACHINE 
FULLY WARRANTED. 
FREE our new caracocue 

: SEND FOR IT. 

















new. 





OUR LATEST PRODUCTION. 


No. o Radial Drill. 
Advantages for all shops. 
ready for you. 


BICKFORD DRILL AND TOOL CO., 


DVOVeVesesesessssesesse 
3 Pike Street, Cincinnati, Ohio. 


Something entirely 


Now 





-_ DRY STEAM, 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 
Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifa 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


Mee eee Lene, © MACINNE WORKS, 
3, 

THOMAS HOEY, 147 Sumner St. E Boston, Mass., Ager 
JAS. BEGGS Yoo 9 ey Bh, New York, Agents. . 








MOFFET PORTABLE DRILL. 


UNSURPASSED 


ASA 


REAMER. 


Will work in any 
position. C 











4) Compressed Air. 


Weighs 48 lbs. and 
drills from to 
244 inches diam- 
eter. 





Runs with Steam 
—OoR— 


iG { 
Manufactured by 
J.G.TIMOLAT, 
























MANUFACTURERS 
_OF IMPROVE 








ConTRACTS 


D 


LUGS STEAM ENciINes A 
SPRLUSS Steam Furnes | 














(Tandem Compound.) 


TAKEN FoR [oMPcere BOYES ee. ee 
TM FRICK COMPANY, yy" 
PpmeeS, ECLIPSE CORLISS ENGINES, 

40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 


Ice-Making and Refrigerating Machinery, 





WESTON 


COMPLETE POWER PLANTS 


HIGH PRESSURE BOILERS i) 


AUTOMATIC 
IIGIlr SPEED 





ENGINES 


WESTON ENGINE CO., Painte! Post, N.Y. 


; REPRESENTATIVES. 
wy «Julian Scholl & Co.. 126 Liberty St. N. ¥ City. 
f Scranton Supply & Machinery Co., Seranton.Pa. 
Hoffman-Russell Co., 82 La ricago, Til, 
Thos. K. Carey & Bros, Co , 26 Light St., Bal 
nore 


tir id 
Mitchell, 


\ 
Lewis & Staver Co., Seattle, Wash. 





\ ara 


| Hey) 
' a 


38 Cortlandt St., New York 


=—N 
Ve 


City. 


18 South Canal St., Chicago, Ill. 


— 
, <ccces 


a ——t 





AMES IRON WORKS, “w"2°. 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Pa. 











ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—AND— 


HOISTING ENCINES 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WESTERN Brancn, 60 S. CANAL Street, CHICAGO, 








| 
: 
| 
| 









rials 


M05) LINK-BELT ENGINEERING CO,, 
“eed: fe NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 
Manila Rope Power Transmissions, Link-Belt Guar- 
anteed Friction Clutches, etc. 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 





CUILD & GARRISON, 


Kent Ave., cor. $. 10th St., BROOKLYN, N. Y. 
VACUUM PUMPS, 


AIR COMPRESSORS, 


FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS, 





bs I 


DOES COOD WORK. NEVER CETS STUCK. 
Buy them of your dealer or from us. 


S TUBE CLEANER. 





MAKES CLEANING EASY. 


FARIES MFG. Co.,, Decatur, Ill. 


CIRCULARS MAILED ON APPLICATION. 





SHAFTING, PULLEYS, 


HANCERS, Etc. 


Friction Clutch Couplings, (a 


STEAM SIRENS. 
(WHISTLES. } 


Send for Catalogue. 





465 & 467 W. Broadway, 
NEW YORK. 


17 Dey St., New York. 







Fe. BRowDw, 


ENCINEERS, FOUNDERS & MACHINISTS. 


Estimates and Plans tur- 
nished for transmitting 
Power by 


HORIZONTAL 


; AND 

B.\ VERTICAL 

= SHAFTING. 
=" Also for Erecting same. 





840 AMERICAN 





MACHINIST Ocroner 17, 1895 








BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 
Universal Hand Lathe. 


This Lathe Swings 9” over bed and 
tukes 14 1-2” between centres. 


Bieyele manufacturers, electrical works, 

»wing machine factories and others requiring 
a tool for lig rht turning and finishing that can 
quickly be operated, will find this Lathe 
that will meet their wants. 

\ pamphlet, showing construction, and 
illustrations of uses, mailed on application. 


FNGLAND “ae CK & HICKMAN, 280 Whitechape! Koad, 
ENGLA “onas -C nga “y ant. &Co., Ltd., 21 C St., 
sae 


vury do 
GerMasy—S Cc ut c r! XRD > ‘ sc % TTE, 59 Spandauer 
r T 







Be smal 
—GUS STAV DIECHMANN = SOHN, Zimme 
G 





Ger ou 
Strasse 87, Berlin, 8S. W 
~ . FRance FENWK K FRERES & Ce , 21 Rue Ma Paris 
a France—F. G ee rZBERGER, 140 Rue > ‘Neuilly 
Puteaux 
Cricaco, Int “Fite D A. RICH, 23 So 


New York C -F. G. KRETS cHMER. "136 Li St., 
toom he 


























63-INCH FORCE LATHE. 


THE NILES TOOL WORKS co. 


HAMILTON, OHIO. Correspondence Solicited. 








Jenkins Bros. Valves. 


Honestly manufactured. 
Warranted as represented. TRADE 
Look for Trade Mark. JENKINS 


JENKINS BROS., 


PHILADELPHIA. CHICAGO, BOSTON, 


WM. SELLERS & C0,, en 


PHILADELPHIA, PA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Tnrr Thles, Testing Machines, Shafting, 
ileys, Hangings, Couplings, eto. 
~ TORS FOR ALL CLASSES OF BOILERS, 





NEW YORK. 





















Manufactured by 


THE G. A. GRAY CoO., 


Canoe ast, OHIO. 
THE FOLLOWING J. A. Fay & Egan Co........24 South Canal Street, Chicago. 
MACHINERY Strong, Carlisle & Ta urney Co....193 Bank Street, Cleveland. 


: RE. A. Kinsey & Cx . 227 West 4th Street, Cincinnati. 
MERCHANTS CARRY | Thos. K. Carey & Bros. Gi 26 Light Street, Baltimore. 
SAMPLES. J. J. MoCabe........ .60s wean | Dey Street, New York City. 





WRITE FOR PRICES AND PHOTOS. 


GOULD & EBERHARDT, ss 


Rapid 
Powertul, 
Original, 
Convenient, 
Accurate, 
Large Wearing 
Surfaces. 





DOUBLE TRIPLE QUICK STROKE 
. (RADE MARK) 
WITH EXTENSION BASE AND SUPPORT TO TABLE. 


PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 


Have recently improved the construction of 
Drop Hammers and made substantial reduction 
in the price of each size from 250 to 1,500 
pound machine. 

Die Sinking, Milling and Profiling Machines 
Mm and Trimming Presses are also offered at re- 
duced prices. Quotations will be given on application. 


NEW YORK, (38 Liberty St. BOSTON, 47 Pearl St. 
CHICAGO, 42 & 44 S. Clinton St. 


DROP-FORGING PLANTS 
ror BICYCLE work. 


We are prepared to quote on complete plants, 











including all necessary dies and tools. 


fi THE BILLINGS & SPENCER CO. 
s HARTFORD, CONN,., U. S. A. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


Fok SCREW MACHINES 


= FIVE Seawe = 




















IRON AND BRASS S WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashoroh Manufacturing (Go, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUGING MOTION, 


The most Com- 
plete, Compact, 
and Reliable In- 
dicator Outfit, for 
indicating high or 
slow speed engines 
now made. This 
instrument re 
ceived at “The 
World’s Colum- 
biin Exposition” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 

manship and Fin- 
ish, Reliability and 
He Saad Efficiency. Send for 
Special Pamphlet. 





























Fifield Tool Co. 
LOWELL, MASS. 


24OTOS, DESCRIPTION AND PRICES ON APPLICATION. 











UPRIGHT DRILLS 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ona,” WYMAN: ONO) | 3. M. ALLEN, Prestvenr. 

Ae | — ee , TER, MASS WM. B. FRANKLIN, Vice-PresipEnt 
F. B. ALLEN, Srconp VicE-PRESIDENY 
J. B. Prerce, SEcRETARY & TREASURE®. 


s_ THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ro, ACME BOLT & RIVET HEADERS, & : 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


CENTENNIAL EXHIBITION 


OF ‘THE 


MASSACHUSETTS CHARITABLE MECHANIC ASSOCIATION, 


BOSTON, MASS. 


We invite you allto visit Section 63 and see our exhibit of Hendy-Norton Lathes and Pillar Shapers. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 








SSS." DROP FORGINGS 
— WOOD WORKERS’ VISES — 















P..T, DEC. 5, 1882, 
PAT. DEC. 4, 1888, 

Pat. AUG, 25, 1885, 
4 








Manuilacturer 
—of— 


ej jV.M.CARPENTER (6s, 





SHAPERS. 2,500 IN USE. 





PAWTUCKET.R.I. 





APS & DIE 





